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How Much Profit Do You 
At Your BOILER? 


$ Fuel dollars wasted at the boiler cut your 
profits. If you are seeking ways to trim costs you 
may find your boiler room is the place to begin. 
Make certain you are getting co-ordinated boiler 
control. This way you can be sure you are getting 
maximum returns from your fuel dollars. 


The Bailey co-ordinated boiler control system 

. prevents wasted fuel. It increases safety of 
operation, improves continuity of service and 
reduces maintenance costs. Combustion, feed 
water, steam temperature, heater levels, pump 
speed, and all other factors are co-ordinated to 
deliver maximum power at minimum cost. 


The Bailey co-ordinated boiler control system 
pays its way in fuel saved because every system 
is engineered to the specific conditions under 
which it must operate. Like your power plant, it 
fits the job. To find out how Bailey controls can 


rave yor boiler performance, heated suggest This installation of Bailey Boiler Control on three boilers 
that you— fired by underfeed stokers insures fuel economy, safety 


of cperation, and continuity of service. 


Call This Man 


He is a Bailey engineer. Back of him are 


years of experience in engineering con- 


trol systems for fuel burning equipment 


of all types. He will work directly with 


you and your engineers in the design and application 
of the meters and controls required by your installation. 


This engineering service is yours for the asking— available 
in more than 30 industrial areas throughout the United 


States and Canada. 
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heat, and exposed to dust and dirt... carriers de- 

mechanized conveyor system lifts the load off man’s —_ veloped around these lubricated-for-life conveyor 

back and puts it on the machine. bearings are giving years of service without any cost 
It is a typically American invention, and it repre- _ for greasing. 

sents a typically American way of getting things done. The story of New Departure Conveyor Bearings 
By originating and developing ball bearings which —_and the services that go with them is told in a new 

are lubricated-for-life and are sealed to keep dirt out, —_ booklet, illustrated above. 

New Departure made a contribution of major im- If you design or manufacture or use conveyor 

portance to the modern conveyor system. systems, you will find it interesting and helpful 
Proved in installations operating under rugged con- _ reading. Mailed promptly, to requests on business 

ditions, in temperatures from below zero to desert letterheads. 


MORE THAN any other single invention perhaps, the 


DEPARTURE 
BALL BEARINGS | 


NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS «+ BRISTOL, 
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If water’s scarce in your community, here’s a painless way 
to cut down consumption. 
If water isn’t scarce yet, it’s still expensive (particularly if 
you have to heat it or treat it), and here’s an easy way to 
cut down its cost. 

Make dirty water fit for use and re-use with a Cuno 
FLO-KLEAN Strainer. 


Permanent, Resists Abrasion 
and Corrosion 


Cuno Flo-Klean Filter makes 
raw water suitable for many 
plant services . . . keeps recir- 
culated water clean . . . pays 
for itself in as short a time as a 
year. Permanent wire-wound 
cartridge positively removes all 
solids larger than spacing spec- 
ified.* Pressure drop is excep- 
tionally low because fluid moves 
in a straight line, encountering 
only momentary restriction. 


*Available spacing from .0025 in. to .020 in. 


Continuously self-cleaning without fluid waste 


There is no loss of backwash fluid. Used 
backwash is returned to the system. 


With no interruption of flow for cleaning Find Out How to Save Money 


the strainer, no duplex installation is . 22 
needed. Operation, including sludge re- cleaning ony fvids containing S25 


moval, may be completely automatic. 

CUNO ENGINEERING CORPORATION 
659 South Vine St., Meriden, Conn. 
Please send information — without obligation— on Cuno 
FLO-KLEAN for application noted: 


No Fluid Is Better 
Than Its Filtration 
Complele Line Huid Conditioning 
Removes More Sizes of Solids 
from More Types of Fivids 


PLEASE ATTACH COU 
MICRONIC (MICRO-KLEAN) DISC-TYPE (AUTO-KLEAN) WIRE-WOUND (FLO-KLEAN —— 
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Efficiency 


Exclusive in the 


VALMONT TYPE S$ 
DUST COLLECTOR 


High collection efficiency in the ultra-fine dust range 
below 20 microns was the goal attained by Prat-Daniel Cor- 
poration with the introduction of the Valmont Cyclonic Tube 

the tube with a high, narrow inlet. 

The advantage of this patented inlet proportion design 
is that it reduces the radial distance of travel of dust particles 
as they spiral downward. Ultra- fine particles, entering the high, 
narrow inlet of the Valmont Type S Tube near the center, have 
less distance to travel to the tube wall and a greater percentage 
of them will reach that wall before the downward spiral is ended, 
without excessive tangential velocities normally required. 

As dust codes become more stringent, the high mechanical 
collection efficiency of the Valmont Type S becomes more im- 
portant. Due to a series of design improvements, the Valmont 
Type S Tube offers improved aerodynamic flow, increased 
capacity per tube with resulting decrease in space require- 
ments, weight and price. 

Valmont Type S Tubes are shipped in “‘uniblocs”’ of 15, 
20 or 25 tubes each, materially reducing erection costs. 


Project and Sales Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 
‘. (Offices in 28 principal cities) 
hd Conodian Affilictes: 
T. C. CHOWN, LTD., 1440 St. Catherine St. W., Montreal 25, Quebec 


PRAT-DANIEL CORPORATION 


77-3 WATER STREET EAST PORT CHESTER, CONN. 
DESIGNERS AND MANUFACTURERS OF POWER PLANT EQUIPMENT FOR OVER 25 YEARS 


THERMOBL 
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PUMPS 
Satiofy YOUR BOILER’S APPETITE* 


19,000 to 165,000 Ibs. per hour 
WBF 
DiscHarcE Pressures: 100 to 2000 PSI 


45,000 to 475,000 Ibs. per hour 
Type JBF 
DiscHarGcE Pressures: To 1000 PSI 


To 1,200,000 Ibs. per hour 
Types ABF and IBF 
Discuarce Pressures: To 3000 PSI 


TAILORED TO YOUR SPECIFIC 
BOILER NEEDS PACIFIC 
FEED PUMPS ALSO SATISFY: 


YOUR PLANT ENGINEERS ... because they 
require minimum attention and maintenance; because they are 
precision-built from materials selected for high resistance to 
corrosion-erosion and because they are balanced dynamically and 
hydraulically to eliminate vibration and excessive wear. 
YOU, THE OWNER... because of their dependability; sustained 
efficiency and low cost of operation and maintenance. 


Write for Bulletin 109 
Nocific Pumps inc. 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bidg., 122 E. 42nd St., New York #& Offices in All Principal Cities BF-o 
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FLEXIBLE 
JOINT 


for all 
services 


This Can-Flaring machine uses Barco 


(extra heavy) Swivel Joints to keep its 
fluid lines flexible. 


Providing such flexibility is no unusual 


_ job for Barco Joints. They perform many 


services on a wide variety of machines and 


_ fluid conveying systems, both simple and CAN-FLARING MACHINERY 


complex. Barco Joints are made to with- USES BARCO SWIVEL JOINTS 
stand hydraulic pressures of 2500 pounds. (EXTRA HEAVY) 


They are unique in their ability to absorb 


shock and misalignment strains, due to a lems relating to flexible connections. Their experience 


combination ball and swivel action. and technical skill are at your disposal. Write Barco 


Throughout the last 41 years, Barco Manufacturing Co., 1807D Winnemac Ave., Chicago 40, 


engineers have solved thousands of prob- Ill. In Canada: The Holden Co., Ltd., Montreal, Canada. 


L Not just a swivel joint 
EX/BL JOIN TS a combination of 
e swivel and ball joint 

. with retary motion and 


responsive movement 
through every angle 


FREE ENTERPRISE-THE CORNERSTONE OF AMERICAN PROSPERITY 


DIRECTION” 


“MOVE IN 
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COMMERCIAL GEARS 

Heat-treated, Hobbed 
Capacity, ar 1750 RPM... 6 hp. 
Center 6.300 in 
Face Width.. 1,800 in. 


GEAR SETS RATED YOUR JOB 


f A MAJOR ADVANCE IN GEAR APPLICATION 


SPECIFIC APPLICATION 
OF DUTI-RATED GEARS 


In the analysis of a specific applica- 
tion, the Foote Bros. Duti-rated Gear 
Set of 60 Rockwell C Hardness made 
by the Duti-rated process method, 
was able to do the work of an accu- 
rate industrial pear set made to a 
heat-treated, hobbed and shaved con- 
struction in 64% of the center dis- 
tance and 33% of the weight. This 
same gear set was able to do the work 
a commercial grade gear set of 

at-treated and hobbed construction 
in 46% of the center distance and 
12% of the weight. 


Foote Bros. has now made available to 
designing engineers and equipment 
builders a new product — Standardized 
— Duti-rated Gear Sets that may 

e as conveniently selected as antifric- 
tion bearings. Sizes range from 1 h. p. 
through 200 h.p. with a wide selection 
of ratios and center distances.Duti-rated 
Gears are available in helical sets 
(parallel shafts) and worm gears (right 
angle drives). 


These gear sets may be directly ap- 

lied to de solution of your gear prob- 
ems with all the onallahbe factors of 
life, load and type of service taken into 
consideration. They are pre-engineered, 
produced under most exacting controls 
and pre-tested to meet your require- 
ments. 


Duti-rated Gears offer new advances 
in gear production achieved through 
improved design, new manufacturing 
processes, the most advanced standard 
and special facilities, and better control 


of methods and heat-treatment. Duyti- 
rated Gears represent a new conception 
in gear accuracy and precision. File hard 
tooth surfaces and tough, resilient cores 
a more load carrying capacity— 
onger wear life. 


Duti-rated Gears bring you these advan- 
tages: 
Simplified and dependable gear 
selection. 
Cost saving of from 10% to 50% or 
more. 
Standards of accuracy never before 
commercially available. 
High mechanical efficiency. 
Important space and weight savings 
in gears and related parts. 
Quiet operation. 
Quickly available. 


Every engineer and every builder of 
— should learn more about this 
advanced method of gear selection and 
application. Mail the coupon for engi- 
neering manual DRA today. 


Foote Bros. Gear and Machine Corporation 


Power Tea 


Though Gears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 


Jept. Q 4°45 South Western Blvd. 


Mecnanicat ENGINEERING 


Chicago 9, Illinois 


Q, 45 


45 S. Western Boulevard 
Chicago 9, Illinois 

I am interested in the cogtianion. of standardized Dvti-reted 
Gear Sets. Please send me 


ngineering Manual DRA. 
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| Capacity at 1750 RPM. 
Center 2.875 in. 4-300 fe. 
| 
ig 
if 


WHAT ARE YOU PAYING 
Coudeusate? $$ $$ 


If your steam heated equipment is not supplied with hot, dry 
steam kept in intimate contact with the heated surface and free 
from air, you are paying for fuel that is being thrown away 
every hour. 

Worse yet, you are paying double in lost production and 
rejects, if your equipment is not properly trapped and vented. 


$ LOST TIME "FOUR TYPES OF 


Heating up time was reduced from 
3 hours to 1 by using Sarco No. 9 SARCO STEAM TRAPS 


Thermostatic Traps on enamel ovens 


in a large auto body plant. This trap 

has leans alt venting capacity. Removes TO CHOOSE FROM 
condensate at 10°F below steam Sarco makes all accepted 
——— types and can fit the trap to 
the job. Ask for trap selec- 
tion chart No, 1600. 


nas | $ REJECTED GOODS 


With seven platens on this large 
plastics press, the weakest link (one 
cold section) made rejects 


and without notice. Now seven Sarco 
Bucket Traps kick out the condensate 
and provide trouble-free production. 
This trap is ideal for releasing con- 
densate as quickly as it forms—a must 
on plastics presses. 


reennouse 


Most manufacturers don’t know 

P how much fuel they are losing due to 
inefficient trapping. In greenhouses, 
where fuel is a large part of the cost, 
monthly fuel bills tell the story fast. 
This greenhouse saved 30% of the fuel 
and 60% of the make up water by 
using Sarco Thermostatic traps on 
every line and every coil. 


SARCO COMPANY, INC. 


Represented in Principal Cities 


Empire State Building, New York 1, N. Y. 
SARCO CANADA, LID., TORONTO ONTARIO 


8 - Marcu, 1950 Mecuanicat ENGINEERING 


| 
4 a 
B 
| BUCKET 
Liquio 
EXPANSION 
| 
as 
SAVES STEAM. 


COMPACT 


WOW you can get 


R & M PERFORMANCE 
IN GEAR HEAD MOTORS, TOO! 


@ Here’s good news for designers of small 
power-operated equipment. Now you can get 
Robbins & Myers Gear Head Motors in 
fractional-horsepower ratings. You'll like their 
compact construction—neat appearance— 
easy-to-use convenience. And their on-the-job 
stamina means freedom from maintenance that 
users are sure to appreciate. 


|] SINGLE AND DOUBLE REDUCTIONS 
i (Ratings above 1/20 b. p. in 
H Universal-Type Motors, only.) 


MOTORS: 1/200 to 1 h. p. 
COUNTERSHAFTS: 300 to 2 r. p. m, 
TORQUE RATINGS: 1 to 6 in. Ibs. 


Write for literature, 
Address Dept. F-30 


ROBBINS & MYERS-INC. 


These new units are functional—quality- 
built—with the economics of standardization. 
Motor ball bearings are double-sealed—require 
no lubricating in normal service for at least 
five years. Rotors are dynamically balanced 
for smooth afd quiet operation. Worms are 
induction-hardened for long-lasting high wear 
value. Gears are precision-machined for uni- 
form load distribution. From welded-steel 
motor shell to die-cast gear box, each element 
is typically ‘‘Robbins Myers.’’ 
Countershafts may project in any of several 
directions with respect to the base, for direct- 
connecting or other forms of power take-off. 
Motor types meet every service need. R & M 
Gear Head Motors are something you should 
know about now! Get all the facts today. 


eli 
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Ask your consulting engineer about the economy 
of producing power as a by-product! 


When steam is required for heating or processing, the cost of pro- 
ducing power as a by-product is so low that it is not unusual for the 
installation of a modern De Laval Turbine Generator to realize 
savings of as much as one-tenth or one-quarter of a company’s 
total paid out dividends. 

Why not sit down with your consulting engineer and make a 
careful study of your present power plant. It may pay dividends 
for your company too! 

For preliminary information send for Catalog 4205-28-A. 


TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS * WORM GEAR SPEED REDUCERS + IMO OIL PUMPS 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. DE LAVAL 


1-28 
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a beautiful 


school for Kalamazoo 


a fine 


steam heatin g plant 


by WICKES 


The choice of progressive architects and engineers every where, 
Wickes Package Water Tube Steam Generators will be installed in this 
completely modern junior high school at Kalamazoo, Michigan. This 
imposing group of buildings will have a tota! of 40 classrooms with facilities 
for 1200 pupils. It is scheduled for completion in 1950 and will 
take Ms place as One of the finest junior high schools in the country. 
Classroom comfor is an important factor in any school, ' 
and the three OH fired Wickes Package Water Tube 
Boilers, equipped with stub stacks and induced draft fans 
for efficient, ecpno ical operation, can be relied upon for 
an uninterrupted f ow of heat every minute of the school day. 


Louis C. Kingseott & Associates, tnc. 
y Architects and Enginuers 
Kalamarge, Mich. 
C. L. Mahoney Mille--Davis Co. 
Heating d Cont 
Kelomazee, Mich. Kalemarce, Mich. 


OFr THE 


WICKES CORPORATION 


lenver * Detroit * Fort Worth, Texas * Indianapolis * Jacksonville 
inow * Son Francisco * San Jose, Calif, * Seattle * St. Louis 


SALES OFVICES: Atlonta * * Charlotte, N.C * Chicago * Cincionatt 
los Angeles * Milwaukee.* New York City * Peovia, ill. * Pittsburgh * 
Tulsa, * Mexico City * RECOGNIZED QUALITY SINCE 1454. 
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No one MAN, we'd bet. There's a look of “divided respon- 
sibility” about that job. And that’s our point. 

When you want a good air conditioning system, spec- 
ify a Carrier installation throughout. It stands to reason 
that your client will get a better job. Carrier components 
are designed to go together. They're all built to exacting 
standards. There's no “weak link” in a Carrier installation. 


That’s why we say specify Carrier throughout. If 
you do, there’s no chance of anybody saying, “Who 


done it?” 


To satisfy customers, just remember that every sig- 
nificant advance in air conditioning in the last half 
century has come from Carrier. These are a few of the 
Carrier products available: Conduit and Duct-type 
Weathermaster systems for the multi-room building; 
Evaporative Condensers; Central Air Conditioners; Dehu- 
midifiers; Self-contained Air Conditioners; Reciprocating, 
Centrifugal and Absorption Refrigeration Machines; Cold 
Diffusers and Heat Diffusers. Carrier Corporation, Syra- 
cuse, New York. 


AIR CONDITIONING + REFRIGERATION + INDUSTRIAL HEATING 
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“Special equipment” usually spells higher 
costs for the customer. But when SK engi- 
neered this special condenser for a Pennsyl- 
vania paper mill, the result was a three-way 
saving! 

SK engineers were asked to design a con- 
denser for heating process water from 90° to 
110° F. at a rate of 550 gpm, using steam at 
atmospheric pressure. A standard SK 30” 
Spray-type Counter-current Heating Con- 
denser met the capacity requirements. How- 
ever, a Cast iron unit was too heavy for a roof 
installation without using costly weight- 
distributing support plates plus expensive 
rigging to raise the unit to the roof. 

To meet requirements, SK engineered the 
solution by fabricating a condenser of 14” 
semi-hard aluminum plate. This condenser 
not only met specifications, but in addition 
saved the customer money in three ways: 


SCHUTTE and 
WManufactaring Engineers 
1166 THOMPSON STREET © PHILADELPHIA 22, PA. 


JET APPARATUS + HEAT TRANSFER EQUIPMENT + STRAINERS + CONDENSERS AND VACUUM 
PUMPS + OIL BURNING EQUIPMENT - ROTAMETERS - FLOW INDICATORS - RADIAFIN 


1. Support plates were unnecessary for the 
lighter unit (about 1/6 the weight of a 
cast iron condenser). 

2. Expensive rigging was eliminated by 
taking the lighter condenser to the roof 
in the freight elevator in two sections. 

3. Cost of the special aluminum unit was 
actually Jess than the standard cast iron 
condenser. 

Schutte and Koerting, with over seventy 
years’ experience as Manufacturing Engineers, 
have the problem-solving ability to meet your 
power or processing requirements. In recom- 
mending a standard SK product — or engi- 
neering a special unit — our aim is to give you 
the most efficient equipment at the lowest 
possible cost. 

For engineering and manufacturing service 
that saves you money, write us today, describ- 
ing your power or processing needs. 


KOERTING Company 


TUBES + VALVES - SPRAY NOZZLES AND ATOMIZERS - GEAR PUMPS - DESUPERMEATERS 
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. because it is available in single, double or triple 
reductions, offering a range of speeds: 780 through 
7.5 r.p.m. Motor rating from 1 h.p. through 60 h.p.— 
A-c or D-c. The motors and gear units are each self- 
contained and readily separated . . . gears in multi- 
reduction units may be inspected, without uncoupling 
from driven machine. 

These small, compact, self-contained units simplify 
the direct application of electric drive to individual 
machines. 

GearMotoR conforms to the recommended standards 


of the American Gear Manufacturers Association and 
the National Electrical Manufacturers Association. 


AA! 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK «+ PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA, WILLIAM AND J. G. GREEY LIMITED, TORONTO 


LimiTorque Valve Controls 
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IT NO LONGER EXISTS! 


A bettery of wall type closets 

installed with Zurn Wali Closet 

Fittings, which provide all 

necessary drainage facilities 
up to the drainage line. 

Woll Closet Fittings 

ore designed for any 

make of wall type closet 

and require minimum 

of wall space. 


Horizontal ad- 
jvstable wall 
closet fitting 
Figure Z-1205- 
SHR4. 


PERFECT ALIGNMENT 
IN ALL 3 DIRECTIONS 


Obtained with Exclusive Adjustment 
Features of Zurn Wall Closet Fittings 
And Carriers...For The Support of All Types 
And Makes of Wall Type Fixtures 


One of severe! 
types of Zurn 

riers for well 
type vrinels. 


Permanent hori- 


zontal 
of each fixture 
all others. 


'F THERE EVER WAS A. REASON FOR 
NOT USING WALL TYPE FIXTURES, 


the Simple, Fast, Safe Way to Install 


Wall Type Plumbing Fixtur 


Wall type fixture plumbing gets fixtures up off the foor— 
a new era in sanitation. Clear, unobstructed floor areas 
for neater, cleaner rest rooms. Washing or sweeping a 
is done more quickly, easily, economically, Wall type fix 
plumbing reduces cost of rest room maintenance, Only 
use of wall type plumbing fixtures protects toibet faciliti 
against premature obsolescence. 


Zurn Wall Closet Fittings and Wall Fixture Carriers are en 
neered to support wall type fixtures—off the floor, free of 
wall-safely, securely and in permanent alignment. All neces 
sary adjustments are simple; assembly and installation are 
fast- no mistakes, delays or grief on the job. 


Zurn Wall Closet Fittings and Wall Fixture Carriers fit all 

types and makes of wall closets and wall type fixtures. 

Consult a Zurn representative for more details. 
PLUMBING 


be A. ZU RN MFG. co. DIVISION 
ERIE, PA., U.S.A. 
SALES OFFICES IN ALL PRINCIPAL CITIES 


When, where and bow to mstall wall type fixtures is thoroughly presented 
in the new Zurn “Carrier Catalog and Handbook” — virtually a manual 
for specifying, buying and installing wall type Sixture plumbing. Order 
« copy mow! You'll be needing it! No charge to and 

and contractors. 


4. A. ZURN MANUFACTURING CO. + PLUMBING DIVISION + ERIE, PA. U.S.A. 


Please send me the new Zurn “Carrier Catalog and Handbook’ No. 50 for 
wall type plumbing fixtures. 


Name and Title 

Company 

Street 

City and State 

Please attach coupon to your Seine letterhead. 


€ 
273 
Pavers Carriers fer all THE | WAY 
vrinel, tevetories, : 
droinbeord sinks, ster i; 
Hizers and other | 4 
| 
H 
ef 
me 
at 90° to 
ry Produit for the Handbook No. f 
of Human Pr Str vetures, 


THE TERRY STEAM 
TURBINE COMPANY 


AMPLE CLEARANCES 
FOR DEPENDABILITY 


Large blade and rim clearances and extra 
large side clearance —one inch— help 
make Terry One-piece Wheel Turbines 
highly dependable in operation. 


The blades cannot foul because of the pro- 
tection afforded by the rims, which are rot 
damaged, should rubbing occur. 


TERRY SQUARE, HARTFORD,CONN. 


Note the rim clearance, AA in diagram. 
Also the large blade clearance, B. Side 
clearance, CC, is so large that end-play 
from external thrust cannot damage wheel. 


Terry Bulletin S-116 will give you full in- 


formation on the Terry Wheel Turbine. A 
request on your business letterhead will 


bring you a copy. 
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Over 65% of steam generating capacity 


+444 


Again in 1949 utilities continued to register an increasing 
preference for the Ljungstrom regenerative air preheaters. 
Over 65% of the steam generating capacity for central sta- 
tions and municipal power plants (including units under 
construction or on order) reported in Power magazine's 1949 
Modern Plant Survey will be equipped with Ljungstrom air 
preheaters. 

The reasons behind this wide acceptance of the Ljungstrom, 
the only regenerative type air preheater, are sound and simple: 
1. High Heat Recovery: The Ljungstrom air preheater, by 
employing the continuous regenerative counterflow principle, 
assures the highest practical heat recovery, up to 70% of the 
total heat in the stack gases. 

2. Low Operating Costs: The regenerative principle provides 
accurate control of metal temperature throughout the entire 
unit. This permits operation with low maintenance costs, 
under conditions which would cause rapid deterioration in 
other designs. 

3. Reliability: The high availability of the Ljungstrom air 
preheaters with all types of boilers, under every condition of 
operation, is a matter of record in power plants throughout 


the country. The Ljungstrom operates on the continuous 
regenerative counterflow principle. The heat 


E A R R EA R transfer surfaces in the rotor act as heat accumu- 
lators. As the rotor revolves the heat trans- 
ferred f the waste to the i 
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AIR BY “Bufo HELPS YOU DO IT BETTER 


Neep humidity control to halt rust? 
Looking for a cheaper way to convey materials? 
Want to remove corrosive gases from a contin- 
uous process? Striving for a better product and 

» more of it? Better industrial relations? Lower 
i accident rate? All these and many other air 
jobs are being done throughout industry by 


BUFFALO FORGE COMPANY 


148 MORTIMER STREET 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


“Buffalo” Fans and Air Conditioning Units. 
“Buffalo” units will work quietly, day and 
night, in your plant — removing impurities, 
tempering, ventilating, cooling or heating — 
providing the atmosphere in which your 
product and your personnel can be at their best. 


FANS AND 


BUFFALO, NEW YORK 


AIR CONDITIONING — 


“Buffalo” Air Conditioning Units can create and maintain 
literally any “climate” your plant requires—efficiently and at 
a very reasonable operating cost. Above, an air washer removes 
dust and humidifies a large plant. Many “Buffalo” Air Washers 
have been continuously on the job for over forty years. 


YOUR NEARBY “BUFFALO” ENGINEERING REPRESENTATIVE 
will give you recommendations — based on your problem and your budget -- on 
turning your plant sir to profitable use. He's « Graduate Engineer with |-5 years 
of factory training. He's yours to call on, with no obligation. 


Branch Offices in All Principal Cities 


OR SIMPLE VENTILATION ? 


A good, reliable fan like this “Buffalo” Limit-Load model might 
well provide all the cooling and general air comfort for your 
plant needs—when other air processing is not called for. Many 
“Buffalo” Fans have been on the job for forty, fifty and more 
years. The “Buffalo” line is COMPLETE—to suit any budget, 
any requirements. 
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MORE GOOD EXAMPLES | 


DIAMOND ROLLER CHAIN Use 


e For years American Wheelabrator & Equipment 
Corp. of Mishawaka have found good use for 
Diamond Roller Chain on various machines of 
their manufacture. Such long-hour operation 
machinery as Wheelabrators necessarily require 
ruggedness and reliability of all components. 
And for Sandcutters, the Chain must operate in 


Left: Die- 
mond Roller 
Chain drive 
fo upper rear 
conveyor 
shaft of 
T 
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the presence of heavy dust and grit. 


These are but a few more examples of Diamond 
Roller Chains in use throughout industry—good 
evidence of adaptability and performance. 

DIAMOND CHAIN COMPANY, Inc., Dept. 
413, 402 Kentucky Avenue, Indianapolis 7, Ind. 
Offices and Distributors in All Principal Cities. 
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On the evening of July 4th, 1883, Thomas A. 
in operation the first three-wire central station electric 
the world at Sunbury, Po. Power was supplied to the old 


blocks away which was then on the site now occupied by the Hotel Edison. 


EXPAN ON 
7 


| 


The world’s largest power plant using 
pulverized anthracite has been completed 
recently on a site near Shamokin Dam 
along the Susquehanna River about two 
miles below Sunbury, Pa. This 150,000 kw 
installation, first of a number planned for 
the site, is part of the Pennsylvania Power 
& Light Company's network serving 28 
counties which cover an crea of 9,500 
sq miles in central eastern Pennsylvania. 


FOSTER WHEELER 


CORPORATION 165 


The two 75,000 kw turbine generators 
are served by four 130-ft high Foster 
Wheeler Steam Generators, the largest 
ever built for direct firing of pulverized 
anthracite. 


An extension of 100,000 kw capacity, 
now under construction, will be completed 
in 1951 and equipped with Foster 
Wheeler Steam Generators. 
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1350 psig 
955 F 


400,000 Ib per hr 
Anthracite Coa! Pulverized in FW Ball Mills in Direct Fired System 


250,000 to 400,000 


Four FOSTER WHEELER Units for 
Sunbury Steam Electric Station of the 
PENNSYLVANIA POWER & LIGHT COMPANY 


Superheat Control Range 
Pressure Superheater Outlet 


Final steam Temperature 


Capacity 


URY STEAM E [ TRIC STATION 


| 


NEW SU 


Each steam generator is equipped with two 
Foster Wheeler ball mill pulverizers which have 
«@ combined output of 27 tons of coal per hr. 


v. 


NEW YORK 6, 
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Toothed Lock Washer: Prevents loss 


No. 95 
BRONZE 
GLOBE VALVE 


cooled, finger grip handwheel offords 


sure grip even with greasy gloves. F . 
also available in 


Angle Type (No. 96) 


The service ratings of the Walworth No. 95 are 150 pounds per 
square inch steam at 500F, and 300 pounds per square inch non- 
shock cold water, oil, and gas. In the manufacture of this quality 
bronze valve, more than 47 gages are used in machining parts to 
micrometric accuracy, thus insuring interchangeability of parts. 
Improved Packing: Molded packing For further information see your local Walworth distributor, or 


4 vive. ter write: Walworth Company, 60 East 42nd St., New York 17, N. Y. 
service. Valves con be repacked under 
Pressure. 


WALWORTH 


Hexagonal Union Bonnet Connec- 
tion: Eliminates any chance of distortion 60 EAST 42nd STREET NEW YORK 17, N. Y. 


or leakage even though valve is repeat. 


edly token aport and assembled. DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


} 


Renewable Asbestos Disc: This disc 
New Cylindrical Dise Holder: The is suitable for steam up to S500F and is Extra Strong Body: Mode of Composi- 
design of the top portion of the disc resistant to oil, gasoline, and many tion M (ASTM B61) bronze thick enough 
holder keeps the dise accurately guided ¢ icals at atmospheric temperatures. to provide a high safety factor. Valves 
under all operating conditions. Discs for special services ore available. undergo hydrostatic shell test of 450 psi. 
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Illustrated here are representative examples of the 
infinite variety of self-contained hydraulic power 
Units thot are designed and built by Vickers for the 
more efficient operation of many kinds of machinery. 
These compact Units include all necessary pumps, 
valves, intermediate piping, reservoir, hydraulic 
accessories, motors and controls. Hydraulic connec- 
tions to the machine are grouped in a convenient 
manifold. 

Design is simplified because arrangement is not 
limited by structure of machine. Installation time and 
cost are substantially reduced because all hydraulic 
equipment is received as a self-contained “package” 
instead of separate parts that must be individually 
installed. Every Unit is pretested at factory and is 
ready for immediate operation. Cabinets which are 
optional, blend well with modern machine design. 
Operating adjustments and maint e are simplified 
by convenient layout and gasket mounted valves. 
Vickers Custom Built Power Units have other important 
advontages ...ask for Bulletins 47-45 and 46-43. 


ERS§ 
Design 
j Save Time 
DIVISION OF THE SPERR rer Unit is placed in base 


ONE OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


submerged steel Structures last longer, work better, cost less 


To provide 4 feet of adjustable control at the top of a 12-foot 
concrete spillway section, the Huron-Clinton Metropolitan 
Authority specified a 90-foot drum gate. The final design called 
for fabrication of three 30-foot all-welded water-tight sections 
using nickel-clad parts where difficult to paint or when sub- 
jected to corrosion or wear. The structure provided maximum 
stiffness, minimum weight, ease of operation, excellent appear- 
ance and an assurance of long trouble-free life. 


Yor 


Benefits like these come from looking beyond mere structural 
design toward considered materials buying, accurate evalua- 
tion of fabrication and erection costs, appearance requirements 
and a host of similar factors. Such an approach to the tota/ 
problem posed in engineering structures or equipment we term 
Lukenomics. Lukenomics brings to bear not only Lukens own 
products, services and knowledge of materials but marshals, 


as well, industry's skilled consultants, structural shops and 
equipment manufacturers. 


To obtain the advantages of structures or equipment designed 
or fabricated in accordance with the Lukenomics principle, 
write our Manager of Marketing Service, Lukens Steel Com- 
pany, 402 Lukens Building, Coatesville, Pennsylvania. 


This drum-type gate structure was fabricated by 
R.C. Mahon Company, of Lukens Nickel-Clad Steel 


and erected at Kent Lake Dam onthe Huron River,a 
recreational area under development by the Huron- 
Clinton Metropolitan Authority of Michigan. Ayres. 
Lewis, Norris & May, consulting engineers 


LUBENS 


BETTER PRODUCTS FOR BETTER EQUIPMENT 


LUKENS STEEL COMPANY 
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You can record torques instantaneously with the 
BRUSH Strain Analyzer 


@ Here’s a strain measuring device that gives you 
immediate, accurate records of static or dynamic 
phenomena .. . for your interpretation . . . and for 
permanent proof of results. 

The Brush Strain Analyzer provides these advantages 
for a rapidly growing list of enthusiastic users, for 
a wide variety of applications. 

The picture shows Professor D. K. Wright, Jr. 
of the Mechanical Engineering Department of Case 
Institute of Technology, using this Brush Analyzer to 
record the torque of an engine equipped with fuel 
economizer. Professor Wright reports that the Brush 


Strain Analyzer is used at Case for research and tests 
involving torque, strain, vibration, pressure and other 
physical variables. 

Find out how you can benefit from the accurate 
measurements and proven results made possible by 
Brush Analyzers. 


Write today for information. 


THE DEVELOPMENT COMPANY 
3405 Perkins Avenue, Cleveland 14, Ohio, U.S.A. 


Canadian Representatives: A. C. Wickman (Canada) Ltd., P. O. Box 9, 
Station N, Toronto 14, Ontario 


din with a 


BRUSH ANALYZER 


STRAIN AMALYZERS + SURFACE ANALYZERS + CONTOUR ANALYZERS + UNIVERSAL ANALYZERS + GMIFORMITY ANALYZERS 
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FREE-CUTTING BRASS 


ERE are several examples of the fact that Revere Free- 
Cutting Brass is really good. These rotor shafts for 
variable condensers are cut on automatic machines at 3600 
r.p.m. Circular tools are used to cut the concentric slots 
which are .050” deep. Only one cut has to be taken. Approx- 
imately 425 pieces are produced per hour on a 6-second 
cycle. The American Steel Package Company, Defiance, 
Ohio, produces a number of different condenser models, 
with air spacing ranging from .009” up to .042”. The slots in 
the shaft of Revere Free-Cutting Brass are all of the same 
width, regardless of air spacing, namely .014” plus or minus 
.0002”. It takes good machines, good tools, good men, and 
good metal to work that closely. A report from a Revere 
Technical Advisor who had collaborated with the company 
disse) states: “Customer is outstanding in his praise of Revere 
th Rod.” ... If you have a problem in the machining of brass, 
i ake - why not give Revere an opportunity to work with you? The 
; ; Revere Technical Advisory Service is at your command. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere im 1801 


Above, Model CS, smallest condenser, air space 009’. 
Below, Model B, ay ne air space .013". Rotor 230 Park Avenue, New York 17, New York 


shafts, shown in top illustration, are Revere Free- 
Cutting Brass, plates aluminum. Made by The 
American Steel Package Co., Defiance, Obio, an im- 
portant supplier to the electronics industry. 


Mills: Baltimore, Md.; Chicago, lil; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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you're missing: 


r down 
STRONG POINTS that stand up when you bea 


work 
a SMOOTHNESS that speeds your 
9H—accurately spaced 


— 6B to 
@ PRECISION GRADING 


i nd money 
DURABILITY that saves you time 


“ghost lines” 
e@ CLEAN ERASURES that leave no 9 


FREE TEST SAMPLE 


Just. @rite us, name this 
magazine and your regular penci 
dealer, and we will send you 
@ Turquoise Pencil in any 


*“CHEMI-SEALED” sonoro you specify. Eagle 


Pencil Co.,703 E. 13 St., 


DRAWING PENCILS AND LEADS 
EAGLE PENCIL COMPANY - NEW YORK - LONDON - TORONTO 
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Sectional view shows bevel- 
led vane of R-S Valve firmiy 
seated at @ 12'2° angle. A 
metal-to-metal seat gives 

ist y ial shut- 
off in many cases. Manual or 
avtomatic contro! availabie. 


Drip tight or bubble tight closure 
can be obtained with a rubber 
seat. Under pressure, due to the 
122° angle of closure, the 
rubber yields both radially and 


HANDWHEEL TURNS | 
valve vane to insure positive 


shut-off. 


OPEN OR CLOSE VALVE 


This quick closing feature is an important consid- 
eration in water pumping operations as illustrated 
above or any application where a battery of syn- 
chronous driven pumps discharges into a common 
header. 

Normal procedure when starting a pump is to No. 709 30-inch 50-pound valve 
shut off the discharge valve until the pump has equipped with rubber seat. Air 
gained the desired speed. The valve is then opened 
gradually. Since it requires only a few seconds of an : closed gear reduction drive. Every 
operator's time, this important operation is not BS 
likely to be neglected when R-S Valves are installed. = 
Burned-out motors at start-ups can be practically 
eliminated. 

R-S Valves show substantial savings in pump- 
ing power due to low pressure drop. Consider 
also the compact design, light weight and self- 
cleaning features. 

Consult with your local R-S representative. 

Look for the address and phone number listed 
under “R-S Products, Valves” or write direct. 


R-S PRODUCTS CORPORATION 
Wayne Junction - Philadelphia 44, Pa. 
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Aldrich w Pum » Seri 


Hes is a pump, at a new low in price, designed for economy, reliability, 
accessibility and low maintenance. Send for Data Sheet 64 for full details 
on how a new Aldrich 5” Stroke Direct Flow Pump can assure 


you better service and improved economy. Write today: 


Representatives: Birmingham * Bolivar, Y. 
Boston * Chicago * Cincinnati Cleelond PUMP COMPANY 
Denver * Detroit * Duluth * Houston 3 
Jacksonville * Los Angeles * New York * Omaha 
Philodelphia * Pittsburgh * Portland, Ore. 
Richmond, Va. * St. Lovis * Son Francisco Al Adrich Pumps Have STATING POWER 
Seattle * Spokane, Wash. * Syracuse * Tulsa . 


4 29 PINE STREET, ALLENTOWN, PENNSYLVANIA 
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ANOTHER TOUGH 
pH PROBLEM SOLVED! )~— 


tHe prostem: To control the 
pH of fluid (A), a corro- 
sive material varying both 
in volume and concentra- 
tion. Flow and unadjusted 
pH of (A) are shown in curves (left). Since there 
is no capacity in the system, the high rate of 
change of flow makes simple pH control inade- 
quate. Adjusting chemical (B) is in a head tank 
and has constant concentration. 

control is employed to 


maintain the flow of (B) 


he in precise relation to the 
varying flow of (A). The 
ratio itself is continuously adjusted by a pH con- 
troller. Flow measurements are transmitted to 
the ratio controller by stainless steel differential 
pressure cells (D ) and ( E ), while pH is measured 
at a point (C ) where the reaction is Complete. 


THE SOLUTION: Flow ratio 


OX 


REG. U. S. PAT. OFF. 


INSTRUMENTATION: Foxboro d/p Cells (D) and (E) are 
mercury-less, highly accurate and corrosion-free. Max. work- 
ing pressure, 1500 psi. Min. differential range, 0-100". 
Flow-Ratio Receiver-Controller, with Pneumaticset-—a 
Model 40 Stabilog*, having proportional and automatic reset 
control-action. 

pH Dynalog* Electronic Controller provides continuous 
stepless balancing. Unmatched sensitivity, response, and 
accuracy. No slide wires. Range 3-10 pH. Provides Prieu- 
maticset control with proportional reset and derivative 
(Hyper-Reset) action. pH flowtype electrode assembly for 
pressures up to 30 psi. Maximum temperature 194°F. 


Cabinet (F) is of dustproof construction, rust-proof finish, 
with removable instrument panel. All instruments com- 
pletely wired and piped before shipment. 

The same facilities and engineering skill that 
produced the solution above are available to 
help find the most effective answer to your 
specific pH control problems. Why not discuss 
them with your nearby Foxboro engineer? Send 
for pH Bulletin 430. The Foxboro Company,182 
Neponset Ave., Foxboro, Mass., U.S.A. 

*Reg. Pat. Off. 
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Amazing Lomatic 
Doubles and Triples 
Past Output 


EMPLOYS 


OILGEAR 


AT CRUCIAL POINTS 


Exit end of draw- 
bench showing 
the twin Oilgear 
Fluid PowerPumps. 


Schematic plan view of 
the Loma machine made 
by Lema Mechine Mfg. 
Co., New York, New York. 


DISCHARGE RACK 


UNCOILER PRE-STRAIGHTENER ORAWBENCH TRIMMING-SAW PROFILE-STRAIGHTENER FLYING-SHEAR 
AND POLISHING MACHINE 


Here is another outstanding achievement in machine 
design where Oilgear Fluid Power plays an important role 
in enabling the designer and builder to gain the requisite | 
flexibility of application and control of power, simplicity | 
of construction, engineering and installation, sturdiness, 
and built-in protection against overload. 


N unusual type of rod-processing machine pro- 
duces finished stock at a rate two to three times 
faster than on conventional drawbenches or other 
types of continuous drawbenches.* Drawing, 
straightening, shearing and polishing of brass rod 
are done in one operation on these Oilgear-equipped 
Lomatic machines. You can do things with this power you CAN’T do with 
Oilgear variable delivery pumps, cylinders and any other power... and you can do them BETTER with | 
valves operate feed roll clamp to start rod through Oilgear Fluid Power equipment. What is your problem? 
the pre-straightener. The Oilgear equipment pro- Write THE OILGEAR COMPANY, 1570 W. Pierce 


vides synchronized operation in tandem and high- Street, Milwaukee 4, Wisconsin. 


speed alternate drop-back in the draw carriage cycle. 
These functions are crucial to the successful oper- oo 
published in ‘or Product De- 
ation of the Lomatic. The wonderfully smooth and AGE, April 14, 1949. signers, Section 4C/6. i 


steady drawing speed gained from Oilgear equip- 
ment means the production of uniformly high qual- 
ity stock. The operator has full manual control of 
his machine for set-up and test purposes. He has 
remote pushbutton control of each carriage. . . and 
full automatic continuous operation. These supe- 
riorities result from the Oilgear simplified fluid 
power and control system. 


an ‘ 4 
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PIONEERS IN FLUID POWER 


ECONOMICAL METAL 


for resisting Corrosion, Erosion 
and Metal-to-Metal Wear 


N 1-Resist* is the trade name of a high nickel cast growth resistance than those of plain iron at 1300 

iron — one of the most economical corrosion-resist- to 1500°F. 

ant engineering materials ever developed. ES 
Ni-Restst, mechanically similar to gray iron, and MACHINABILITY and OTHER PR mt 

resembling austenitic stainless steel in many char- 


Ni-Resist of normal hardness machines like 200 


acteristics, provides a unique combination of prop- BHN gray iron and is readily weldable. 
erties at moderate cost ... Ni-Resist has high specific electrical resistance. 
Thermal expansion can be controlled, from 60 per 
RESISTS CORROSION cent higher than that of plain iron to a low approxi- 
N1-Resist resists corrosive attacks of acids, alkalies mating that of Invar. 
and salts to a degree unmatched by any other prod- N1-Resist is usually lower in cost than most other 
uct of the cast iron industry. In strong corrosives it corrosion-resistant alloys. It is produced by author- 
has 20 to 200 times the resistance of plain iron, and 5 ized foundries only, in all industrial centers of the 
to 50 times the resistance in mild environments. country. Ni-REsisT castings have no more limitations 
in size and complexity than those of any gray iron. 
CURBS WEAR 
Ni-Resist reduces wear and galling, because graph- APPLICATIONS 
ite particles are distributed throughout its structure, Several types of Ni-Resist are available. All pro- 
as in gray iron. From this, and its work-hardening vide the fundamental properties described above, 
characteristics, come the superiority of Ni-Resist and differ only in certain special characteristics to 
castings for components in metal-to-metal wear meet a variety of industrial demands. 
service. Applications include: Salt filter drums,-oil refin- 
CHECKS EROSION ery tube supports and headers, turbine nozzle rings, 
cylinder liners, valves and fittings, furnace rollers, 
This superior wear-resistance ... together with in- 
: textile rolls, comminuter parts, blow pit pipes, pre- 
; herent resistance to corrosion . . makes Ni-Resist belles, end 
an outstanding material for curbing erosion by 
oo 7 supports, magnet housings, sugar retorts, etc. 
liquids and slurries. By long, trouble-free control 
of erosion, Ni-Resist castings reduce maintenance FULL INFORMATION 
costs, production tie-ups and the expense of re- 


May we send you two booklets? One, entitled, 
“Engineering Properties and Applications of 
WITHSTANDS HEAT Ni-Resist,” includes corrosion data on Ni-Resist 


placements. 


Although primarily used to resist corrosion, ero- and cast iron under 400 different corrosive con- 
sion and metal-to-metal wear . . . Ni-Resist is also ditions. The other, entitled, “Buyers’ Guide for 
specified for resistance to elevated temperature ef- Nt-Restst Castings,” lists producers of Ni-Resist 
fects. Castings of Ni-Resist show up to 10 times bet- castings. Both are yours for the asking. Write for 
ter scaling resistance, and up to 12 times better them today. *Reg. U.S. Pat. Of 


oF 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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The U. S. Navy's Rocket and Jet-Powered Research Airplane D-558-2 Skyrocket, in Flight 


(Flights of this Douglas ~buslt rocket-jet powered Skyrocket into the supersonic are said to be routine. Reports indicate that the aircraft performs nor- 
mally when passing through the critical speed of sound range. For detasls see pages 150 and 151 of the February, 150, tissue of Mecuanicat 
ENGINBERING. ) 


} 
i 5 
j 4 
a 
> 
| Bes. 
4 
| 
| it 
| i 
| 
| 


MECHANICAL 


VoLuME 72 


No. 3 


ENGINEERING 


GEORGE A. STETSON, Editor 


Better Meetin 


ROM time to time the Council of The American 

Society of Mechanical Engineers expresses concern 
over the size of ASME mectings and the quality of 
papers presented at those meetings. This show of con- 
cern is a credit to the Council. It is proof that the 
Council has not lost contact with or interest in one of the 
basic objectives of the Society—the holding of meetings 
for the presentation of papers. It is evidence of a de- 
sire for quality, rather than quantity, and for depth as 
well as breadth of interest in technical developments. 
{t is an indication also that the Council is thinking of the 
benefits to be derived by members who attend meetings 
and read ASME publications. 

There are many aspects of the size of a meeting to be 
considered—the length of the program in days, the 
number of sessions, the registration, the number of papers 
presented, the number and variety of subjects discussed, 
social events, committee meetings, plant visits, lectures, 
dinners, and special events. When the Society was 
young its membership was smal] and so were meetings, 
according to today’s standards. All the members in 
attendance at meetings could assemble in a single room 
where the President himself presided and technical papers 
were presented and discussed. A meeting was a table 
d‘hote affair. Each course was planned with care and 
was well served. Every member could take part in 
every event; and in the interval between meetings the 
entire proceedings could be published without excessive 
expense. 

This early type of meeting set certain natural limita- 
tions on the number and character of the technical papers 
presented. The subject matter was of common interest 
and value and the quality of treatment had to be of a 
high order of excellence to warrant a place on the pro- 
gtam. Discussion was important and lively, and be- 
cause there were no competing events the members best 
qualified to take part in the discussion were present to 
do so. The relatively small size of a meeting was an 
important factor in the benefits derived from it by each 
member in attendance. 

As the Society grew in membership, as the variety of 
interests multiplicd, as the number of papers pressing 
for presentation increased, as the committee structure 
grew, and as technology itself expanded, the simple 
single-channel character of ASME mecting programs 
changed. Limitations of meeting space and time forced 
the practice of simultancous sessions. An increase in the 
variety and extent of the subject matter falling within 
che field of interest of mechanical engineers led to spe- 


cialization, and specialization resulted in further divisions 
of Society membership along technological lines. A de- 
sire for concentration of effort for the advancement of 
some of these specialized branches of technology led to 
the formation of professional divisions and, in some 
cases, to the formation of new societies in which the 
singleness of purpose and interest, characteristic of early 
ASME history, could be exercised in a limited area. 
But in spite of single-purpose professional-division con- 
ferences and the formation of splinter groups, expansion 
was so rapid in the growing Society that the difficulties 
born of ‘‘bigness’’ were only teraporarily ameliorated. 
The activities of professional-division program-mak- 
ing agencies and of committees interested in promoting 
specialized subjects led to a Society meeting pattern that 
gave the impression of a combination meeting of a dozen 
or more independent groups which found it convenient 
to use a common headquarters and a common meeting 
date. If a member's interests lay within one or two of 
these several groups, he might continue to work out his 
own personal schedule to include the sessions of value to 
him. But even if his choice of subjects was limited, he 


frequently found two or more papers scheduled for pres- 


entation simultaneously in different rooms. This condi- 
tion grew until on occasion as many as ¢cight simultane- 
ous technical sessions have been held, exclusive of com- 
mittee meetings, plant visits, and other nontechnical 
events. No amount of careful planning on the part of 
the Meetings Committee could completely avoid con- 
flicts even by extending the meeting to six days and 
using evening as well as daytime periods. Bigness was 
demonstrating some of its disadvantages. 

Because of such circumstances as those just cited in 
which a dozen or more programs of independent special- 
ized groups were combined in a single ASME mecting. 
some critics have asserted that quality has been sacrificed 
for quantity. Before this criticism is taken too seri- 
ously, the objectives of program-making groups must be 
examined. It must be remembered, for example, that a 
useful and satisfactory technical session can be built 
around papers that no one would think of recommending 
for publication either in Mecuanicat ENGINBERING Of 
Transactions. Originality, thoroughness of treatment, 
permanence, as reference material, are not the sole criteria 
where certain types of sessions ate concerned, even 
though they may be of paramount importance in publica- 
tion. On the other hand, some papers that should be 
published have little or no value as a basis for discussion 
from the floor. 

Nor can it be admitted that all papers should be judged 
by the same measuring stick. Some fields of technology 
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are more highly developed and have a more extensive 
literature than others. Some are closely related to the 
sciences; others fall more properly in the field of the 
mechanic arts. Some papers report the results of origi- 
nal researches; some are fundamentally analytical; some 
deal with the natural physical sciences, others with the 
social sciences. Some papers are intended for engineers 
whose primary interests lie in theory and design; others 
for those who are concerned with practice and operation. 
Such classifications are numerous and varied. Criteria 
of quality for one classification may not apply in another 
What is important is that in cach classification quality 
shall be of the highest order. 

Regardless of what classification a paper may fall 
into or the objectives a program-making group may 
have in mind when it sets up a program, there are cer- 
tain practices that are more likely to result in papers of 
high quality than others. A group which sets and in- 
sists on high standards, and maintains them by thorough 
and painstaking review procedures, will eventually at- 
tract the best papers and is not likely to lack for mate- 
rial. Planned programs in which an attempt is made to 
cover several phases of a single subject are sometimes 
disappointing. In making up such programs it is usually 
necessary to solicit some papers. Although many soli- 
cited papers turn out to be of high and even superior 
quality, others prove to be mediocre potboilers or other- 
wise fail to meet the desired specifications. Unless the 
solicited paper of inferior quality is discovered in time to 
ask the author to revise it or in time to find a substitute 
of better quality, an otherwise excellent program may 
be seriously diluted in quality. 

There is no easy way to insure high quality in ASME 
papers or fewer sessions and papers at ASME mectings 
To effect improvement in either or both requires a lot of 
hard, time-consuming, intelligent, and conscientious ef- 
fort on the part of earnest and unselfish men who are 
willing to devote their talents to the task for the benefit 
of fellow engineers. These men must establish and 
maintain high standards and clearly defined objectives. 
They require a profound knowledge of the fields they 
serve and of the men engaged in those fields, vision to 
comprehend needs, sound and critical judgment, freedom 
from bias, and courage to insist that authors meet their 
Hundreds of such men serve or have 


specifications. 
Hundreds 


served on ASME program-making groups. 
more exist and would serve if offered the opportunity. 
The problem is to discover these men and put them to 
work so that a steady flow of superior talent shall be 
available to strengthen and enrich the contributions of 
ASME to the technology of its field. If quality can be 
assured, the problem of quantity can be easily handled. 


No Substitute for Freedom 


REEDOM knows no substitute. Security, health, 
| peery education, wealth, and public honors will 
not satisfy men who have lost their freedom. All these 
and life itself will be sacrificed by men to regain lost 


freedom 


America today needs a rebirth of freedom. It needs 
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men who will impose the responsibilities and disciplines 
of free citizenship on themselves. For years the ASME 
Engineers Civic Responsibility Committee has been 
urging engineers to be better citizens in the cause of 
freedom. It has asked a number of engineering and 
industrial leaders to state their views on this subject. 
The statement of William T. Faricy, president, American 
Association of Railways, follows: 

The world in which we live is physically shaped by 
the technological thinking in which the engineer is 
trained. But the uses to which this developing tech- 
nology is put are largely determined by political think- 
ing. If technological training and thinking are to 
produce the best results, the political thinking and 
action which determine the nature and scope of oppor- 
tunity must be sound. 

“In all human history, no period has seen such prog- 
ress in invention and technology as have the past two 
centuries. It is no accident that this progress has come 
in the time, and in the places, where men have enjoyed 
wider freedom of thought and action than ever before. 
Part of the work of the engineer, then, is to help preserve 
the conditions of freedom and opportunity which make 
it possible for him to do his work in the world to the 
best advantage. 

“Experience has shown beyond all doubt that the 
profit-and-loss system of individual incentive is the most 
effective means to that end. Conceding the imperfec- 
tions in the actual working of the system, let us consider 
the prospective working of the scheme suggested to 
supplant the profit-and-loss system. This scheme is 
attractively labeled “‘production for use and not for 
profic.’’ But someone must determine what ts to be pro- 
duced, by whom, for whose use, and on what terms. 
In the profit-and-loss system, the final determinant of 
what is to be produced and by whom it is to be used is 
the will of the consumer, expressed in the market place. 
He—-millions of him—determines these matters by his 
daily choice of the goods and services he uses and the 
prices he is willing to pay. 

“Tt might be that this determination could be taken 

over by some omniscient and omnipotent board, or 
commission—or commissar. The whole assumption 
underlying the theory of production for use and not for 
profit is that there would be such an all-wise and all- 
powerful governing body, with perfect grasp of all the 
myriad factors involved, and with perfect disinterested- 
ness. 
‘But certainly there is no warrant for any such belief 
in what we know of either the nature of man or his 
history. If we would preserve the freedom of thought 
and action which has been the background of the tre- 
mendous technological accomplishments of the past two 
centuries, there is no substitute for freedom of choice. 

“It follows, therefore, that to be an engineer is not by 
itself enough. The engineer must also be a citizen, one 
who takes his part in the processes of political thought 
and action, as well as in technical thinking and develop- 
ment. And he must be such a citizen as, despite the 
encroaching forces of the collectivist state, will take his 
stand for the freedom of the individual."’ 
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Developments in 


RIVER TRANSPORTATION 


HE postwar period has seen the application of many 
important engineering developments in transportation 
of petroleum products on our inland waterways. In 

fact, the oil industry for many years has been the leader in the 

application of new ideas to river transportation. The great 
expansion of petroleum tonnage on the rivers, starting before 
the last war and accelerated greatly during the tanker emer- 
gency period, was a contributing factor to this leadership. 

However, a large part must be credited to the unusual disrespect 

for tradition in the oil industry in its competitive search for 

lower costs. 

The situation in this country today where we find the oil 
companies providing highly significant developments in the 
construction of seagoing vessels and inland-waterway equip- 
ment simultancously is not just accident growing out of unique 
demand for expansion of facilities. Marine equipment has 
developed through slow evolution, due perhaps to the com- 
plexity of the problems. The oil industry, in which overnight 
obsolescence is common, is no worshiper of past methods. 
Its engineers have aided greatly the introduction of new tech- 
niques into the river-transportation field. 

The main problem of the oil industry in using waterways 
scems to be in evaluating the lower costs that can be obtained 
and the resultant place of such transportation in the over-all 
rather complex picture. Inland waterways, particularly the 
Gulf Intracoastal Canal and the Mississippi-Ohio River system 
(Fig. 1), now occupy a major position in their area in the 
handling of both crude and refined products. Water competes 
here with pipe lines, tankers, rail, and truck methods. Water 
transportation has survived and grown in the midst of this 
competition because it has something to offer. That something 
has increased in the past few war and postwar years, to the cx- 
tent of a general downward trend in costs, while competing 
forms of transportation have been experiencing increased costs 
This has been due largely to the application of new methods to 
barge, towboat, and terminal operations, with resultant in- 
creased efficiency of equipment. 
BARGE DEVELOPMENTS 


The barge-design field has seen the most spectacular of recent 
developments. The war period was characterized by a forced 
growth in the movement of both crude and finished products 
out of the Texas-Gulf areas to the South Atlantic Coast and 
areas along the Mississippi-Ohio river system. The equip- 
ment used and built for this emergency was, in general, low in 
efficiency, compared with existing knowledge, but the trade 
continued at a high volume after the war. The mid-continent 
oil-field production declined considerably, and refineries in this 
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area had to go south for their oil. The chemical industry in the 
Gulf area had large quantities of bulk chemicals to ship to its 
northern markets. This situation led to the construction of 
numbers of liquid-carrying barges in the postwar period, and 
most of these have taken advantage of the newer ideas in barge 
and flect design 

The most publicized development which has been fairly 
generally adopted is the integration of barges into fleets with- 
out the usual formed ends at the connections. The leading 
barge of a two-barge cow is shown in Fig. 2. While not a new 
idea, its use carried with it a multitude of operational problems 
which had to be worked out on the river. The effect of integra- 
tion varies considerably with the size and complexity of the 
fleet, but, in general, it reduces resistance about 25 per cent and 
increases cargo capacity, all without increasing the cost of the 
barges themselves. A typical comparison is shown in Fig. 3. 

The operational problems which still remain are largely 
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FIG. 1 OPEN RIVER AND CANALIZED NAVIGABLE PORTIONS OF THE 
MISSISSIPPI! RIVER SYSTEM 
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tclated to flexibility of operation, since the square ends are 
not low in resistance when exposed by the loss of a mating 
barge, due cither to damage, dropping of a single barge at an 
intermediate terminal, or the necessity of reducing the flect for 
maneuverability or extreme current conditions. 

Study of the economics of integration in several oil-carricr 
fleets has substantiated the fact that this feature alone can 
reduce costs by as much as 25 per cent and the author's com 
pany has recently completed model testing on this problem 
which indicates that the use of semi-integrated barges can be 
greatly expanded to operations not now considered, even to the 
common carrier fleets, Fig. 4. 

The semi-integrated fleet consists of barges with one square 
end and one shaped end, operating as pairs, and arranged in 
any desired combination. This system, or a variant of it with 
middle box units, has been adopted by one of the largest opera- 
tors for upstream crude movements from several different ter- 
minals. The performance of this type tow is somewhat lower 
than a fully integrated unit, but its flexibility has substancial 
values in use. Operators can break up the tow into smaller 
units during high-water periods to pass local bad spots and are 
able to drop off or pick up pairs of barges. A tow can thereby 
be designed closer to its most efficient speed, a speed which 
leaves only a small margin over occasional currents encountered. 

Except for the very unusual case where lock restrictions are 
not encountered, barge damage is almost nonexistent, and 
terminal-to-terminal operation is used, the semi-integrated tow 
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716. 2 LEADING UNIT OF A TWO-BARGE TOW FOR HIGH-SPEED MOVEMENT OP PETROLEUM BARGES 


SEMI-INTEGRATED, 15-BARGE TOW MEASURING OVER 1100 FEET IN LENGTH 
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FIG. 3} EPFECTIVE HORSEPOWER CURVES FOR FLEET OF SIX STANDARD 
BARGES VERSUS FLEET OF SIX INTEGRATED BARGES 
(Depth of water, 12 fr.) 


seems to offer most in the way of service at iow cost. Insmaller 
tow sizes, predicated on tonnage available and terminal facili- 
ties, the fully integrated tow is undoubtedly advisable, but 
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FIG. 5 PER CENT COST VERSUS CURRENT 
SPEED POR 1400-HP SINGLE-SCREW TOW- 
BOAT WITH 7-FT-DIAM PROPELLER IN 
KORT NOZZLE AND Two 240-FT X 50-FT 
INTEGRATED BARGES 


these smaller tows do not compete in cost with the large units. 

The small-capacity two- or three-barge tow of 30,000 to 
60,000 bbl has been generally integrated, and is used effectively 
in combined canal and river operation or where lock size re- 
strictions are small, as in the Tennessee and Cumberland Rivers 
The development of integration can be said to have made it 
possible for the small-capacity tow to remain useful. The 
value of size of unit alone must not, however, be overlooked, 
since the largest semi-integrated oil tow now operating, carry- 
ing 22,000 tons or 155,000 bbl of crude in fifteen 195-ft X 35-ft 
barges can do so at costs per ton-mile roughly two thirds of the 
typical 30,000- or 40,000-bb] tow of two 240-ft X 50-ft or 290- 
ft X 50-ft barges. 

Another approach to the integration problem is the con- 
struction of a hull with the power unit integrated with the 
barges. This has been done with the motor vessel Harry Tru- 
man of the Federal Barge Lines and other vessels of Cargill, Inc 
This method offers the ultimate in low resistance per ton but in 
turn introduces still further operating difficulties. It would 
appear to be a logical end to the progress now being made for 
certain through trades, with very low costs being possible. 

The subject of barge form in the rake ends has received much 
attention. There is a tendency to feel that there is some one 
ideal rake form, but this actually is far from the case. In fact, 
the rake that produces the lowest resistance per ton displace- 
ment is not necessarily the best if it involves a loss in total 
displacement for barges whose over-all size is restricted. Both 
of these are usually the case. The author’s company has pre- 
pared a series of curves which illustrates the complexity of 
settling just the length of a rake, let alone its total form (Figs. 
5, 6, 7). Some progress has been made in the direction of 
producing low-resistance forms that can be economically con- 
structed (for example, Fig. 2), but the progress here, while 
important, is relatively small compared with the gains due to 
integration and to choice of barge size. 

The thinking concerning barge size has undergone a considera- 
ble overhauling in recent years. The old standard river barge 
was 175 ft X 26 fr, and designed with a form suitable for opera- 
tion at about 6 to 7 mph at 7 ft 6 in. draft. Later construction 


produced the 195-ft X 35-ft barge, designed for approximately 
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the same speeds and draft. Construction more recently has 
concentrated on the latter size, designed for up to 9 ft draft 
and for speeds up to 12 mph, and on the 240-ft X 50-ft and 290- 
ft X §0-ft sizes with similar characteristics. Improved river 
conditions and increased power of towboats have brought about 
these changes, and with ther lower costs per ton of capacity 
and greater capacity per barge, together with less resistance at 
economic speeds. The larger barge sizes are particularly suita- 
ble for use with fully integrated fleets that cannot be readily 
broken up, yet the 195-ft X 35-ft size offers greater flexibility 
at somewhat higher cost per ton or barrel. The large barges 
introduce some structural problems which are now being recog- 
nized and met by special rules for tank barges by the American 
Bureau of Shipping. 


TOWBOATS POR THE INLAND WATERWAYS 


The essential principle underlying the push-towing system 
used on our inland waterways is that the cargo-carrying barges 
and the towboat, or propulsion unit, are integrated and operate 
asa single ship. This method allows the precise control neces 
sary for navigation of crooked rivers with high currents and 
restricted locks. With this control we can handle large ton- 
nages with lower power, at the same time securing advantages 
in resistance and propulsive efficiency. Therefore a river tow- 
boat cannot be considered an independent vessel, bat only as a 
part of its accompanying barges. ‘To do otherwise is compara- 
ble to asking a designer of a seagoing tanker to lay out a 
power plant and rudder-propeller system without knowing the 
propulsion requirements and size of the vessel into which it is 
to be built. The result can be and often is disastrous. 

The postwar expansion of petroleum towing has of course 
required a large increase in number and power of towboats. 
With notable exceptions, these new towboats have not taken 
advantage of current knowledge in the fields of propulsion and 
control, although many improvements in the power-generating 
function have been generally used. There seems to be an in- 
clination in the river towboat ficld to look first at cost and 
second at efficiency, despite the fact that any sound economic 
analysis will show the value of even large expenditures for 
improved efficiency. 
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to give any peace of mind. 
Various complex schemes for 
greater stecting power, such 
as the Voith-Schneider and 
Kirsten propellers, or auxili- 
ary units of the outboard-mo- 
tor type, have been suggested 
or tried. They have not re- 
ceived general acceptance be- 
cause of their expense or their 
unreliability and likelihood 
of damage. Any system which 
cannot continue to work all 
the time is worse than no sys- 
tem, particularly with barges 
of liquid dynamite out ahead 
and bridge piers or locks al- 
ways just downstream. The 


modern Kort nozzle propeller 


ria. 3 KORT NOZZLES, COMBINED WITH RUDDERS OF THE PROPER SIZE, SHAPE, AND 
LOCATION, GIVE MAXIMUM MANEUVERABILITY 


boat using two or More screws 
and independent  three-rud- 
ders per propeller steering 
offers the simplest and most 
effective steering and propul- 
sive method so far available. 
Two typical large installa- 
tions are shown in Figs. 8 and 


ra. 9 TYPICAL KORT NOZZLE AND RUDDER INSTALLATION ON 


A river towboat has many functions, such as hotel (and 
nowadays usually a good one), power station, liquid storage 
tank, water-purification plant, grocery store, restaurant, lubri- 
cating-oil refinery, vacht for owners and guests, etc., all these 
in addition to its propulsive function. It may be this complex 
ity which masks the overriding importance of the design 
of the propellers, rudders, attachments, and accompanying 
hull form 

An aspect of towboat design that has received too little at 
tention is mancuverability. The author's company has an- 
alyzed operations of various types using boats which varied 
considerably in steering and flanking power. The effect of 
poor steering ability 1s surprising, causing as much as a 25 per 
cent loss in towboat performance. When it ts realized that we 
steer a 25,000-ton tow, longer than the Queen Mary, with two 
rudders of less than 150 sq ft total area, around bends with a 
radius of 2 or 3 tow lengths in currents equal to the boat's 
speed, the maximum steering forces obtainable are not enough 


TWIN-SCREW RIVER TOWBOAT 


9. 

The great loss in over-all 
performance due to poor steer- 
ing probably stems from a 
number of causes. Excessive 
backing or flanking around 
bends, loss in push with over- 
use of large rudder angles, and 
need for extra caution in ap- 
proaching obstacles constitute 
the principal factors. More 
important than this loss under 
comparable conditions is the 
necessity of operating with 
tows too small for the power 
of the boat. By this is meant 
speeds in excess of the eco- 
nomical speed, and shorter 
and wider tows to permit 
steering. These things can 
make enormous differences in 
output with a given power. 
To secure good mancuverability with high efficiency is one of 
the most expensive improvements that have been made. One 
must set standards requiring heavy reliable steering mecha- 
nisms, carefully formed hulls, and streamlined rudders and 
struts, all combined with the Kort nozzle. The extra dollars, 
however, pay larger dividends. than any other aspect of tow- 
boat design 

Mention has been made of the importance of considering the 
towboat and its barges as a unit. An example of this is shown 
in Fig. 10 which demonstrates the effect on cost of varying 
speed through the water (or, in actuality, towboat power ver- 
sus fleet size), with varying current conditions. This chart 
also was prepared for a typical perroleum-towing problem. 
While not widely applicable in detail, the trends indicated 
apply co all river operations 


ADVANCES IN PROPELLING MACHINERY 


The marine-enginecring phases of towboat design have made 


} 
i 
afi 
‘ 


Marcu, 1950 


ric. 1] 


DIESEL-POWERED, TWIN-SCREW TOWBOAT KEYSTONE 


(The vessel is 145 ft long and is equipped with Kort nozzles.) 
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FiG. 10 EFFECT OF CURRENT VELOCITY ON TOWING COST 


considerable progress in recent years. For many reasons the 
Diesel engine had already taken over the river towboat ficld 
before the recent expansion. The newer Diesel vessels differ 
from earlier ones in many respects, however. Basically, the 
petroleum and chemical movements have greatly increased the 
upstream tonnage without accompanying downstream cargo, 
so the power of towboats has been increased. Ten years ago a 
2000-hp towboat was a rarity. Now 3000-hp boats are fairly 
common, with a few vessels over this size. 

Two types of Diesel power plants are coming to the fore- 
front, namely, the higher-speed two-cycle blower super- 
charged and four-cycle Biichi supercharged engines. The 
increased speed of these units has forced the gencral adoption of 
reduction-gear drives, permitting the use of larger-diameter 
propellers suitable to the power and available draft, whereas 
the older direct-connected engines usually forced a compromise 
between engine and propeller detrimental to efficiency. The 
high-speed and war-encouraged modern engincering of these 
Diesels has led to a great reduction in weight for a given power, 
even including the gearing, thus allowing the construction of 
smaller less expensive boats with improved efficiency. The 
two boats illustrated here are typical of old and new develop- 
ments for the same job (Figs. 11 and 12). The smaller and 
newer Wm. Pitt, Fig. 12, using supercharged two-cycle engines, 
develops about the same 800 engine horsepower in service as 
the older Keystone, Fig. 11. The vessels have identical beams 
but the newer vessel is 116 ft in length against 145 ft for the 


other. The Wm. Pitthas larger propellers at slower speed and 
delivers about 15 per cent more push power with better ma- 
neuverability. Both vessels use Kort nozzles and other cf- 
ficiency features, and are functionally comparable. 

The great increase in labor costs that has occurred has fos- 
tered the development of new control systems to allow the pilot 
to handle the ‘engines directly, thus freeing the engineers for 
maintenance work, with a resultant reduction in engine-room 
personnel. These control systems utilize mechanical, electrical, 
and air systems, and have been very successful. The better 
control afforded pilots has brought about more output and fewer 
accidents. The Diesel-engine and reduction-gear manufactur- 
crs have co-operated closely with the control manufacturers. 
All three, together, have produced new devices to provide the 
necessary reliability, speed, and case of control. 

The simplification possible in a Diesel engine by eliminating 
reversing has always been attractive. This has been accom- 


plished by the development of new reverse-gear units using 


mechanical, air-actuated, and eddy-current clutches, in the 
large sizes necessary for the larger powers being used. These, 
combined with the control features and reduction gears, have 
produced propulsion units that are reliable, moderate in cost, 
and allow use of the most efficient propellers within the draft 
limitations. These developments have also inspired a desire 
for still further progress leading to true ‘‘packaged power 
plants’’ with very little in-service maintenance. Thus far the 
Diesel manufacturers have yet to prove such units except in 
small sizes. The attendant labor savings aad reduced time 
out of service naturally,will be most atttactive. Such units are 
in use in the railroad locomotive field, but the required periods 
between shutdowns are much longer in marine service. 

It has been implied that the reduction-geared Diesel drive 
has command of the river towboat ficld. The question of elec- 
tric drive is always present, and some factors bearing on this 
equipment have been considerably altered recently. The intro- 
duction of the air or eddy-current clutch and_pilot-house 
control gives a control of the power unit that, while not equal 
to clectric drive in very slow-speed inching, nevertheless pro- 
vides adequate control for the purpose. The Kort-nozzle-cquip- 
ped propeller, an essential for high-efficiency operation, has 
about one half the torque change of the open propeller between 
various towing speeds. The clutched reverse gear drives al- 
low continuous-running one-way engines. These three factors 
have been the main arguments for clectri¢ drive, to offset its 
higher cost and lower efficiency. Elicctric drives may well re 
turn to the river field on introduction of gas turbines or other 
high-speed prime movers, but for the moment they cannot pay 
their way. 

The auxiliary equipment of towboats has changed less than 
the main power plant. Various new devices have been intro- 
duced such as deck winches for handling wire connections, skin 
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coolers, oil-purifying equipment, distillation plants for drink- 
ing water, deep-freeze food lockers, and improved efficiency of 
electric plants by the use of alternating current. However, 
the major changes that contribute to lower operating costs or 
greater output have been applied to navigation, with almost 
complete adoption of 3-cm radar units, and radio telephone. 
Less generally used are fathometers and automatic stecring de- 
vices. The elimination of delays due to fog, the improved 
navigation at night, and very real value of direct communica- 
tion between boat and home office have greatly reduced costs 
while improving the reliability of river transportation. The 
use of gadgets, as such, on marine equipment is usually un- 
sound owing to the maintenance problems involved, but those 
mentioned have proved themselves because the maintenance 
problem has been recognized and has been handled intelli 
gently 
aND PumPING 


The process of loading and unloading petroleum products 
for shipment by river has been altered only slightly in detail, 
although the investment in terminal equipment has greatly 
increased. The advantages in handling large flects have 
caused expansion of tankage ashore to allow rapid loading and 
unloading. Most oil-moving operations are of such distance 
that it is not economical to provide exchange of fleets to give, 
in effect, floating storage, but this possibility is often over- 
looked in following tradition where it would effect economics 
The larger terminals require increased pumping rates, and this 
has been accomplished in numerous ways. 

A fundamental in designing pumping systems is the location 
of the pump, either on the barges or on shore at the terminal. 
The recent trend is not clear on this point, with both systems 
being used. The gradual standardization of oil trades, and the 
improvement in terminals, as traffic to one point grows, should 
lead to placing barge pumps at terminals, on floating-wharf 
barges. This will reduce the investment and climinate costly 
and intermittent maintenance of pumps on barges. However, 
many trades do not have sufficient volume to warrant elaborate 
terminals, and barge pumps must be used. Another factor to be 
considered is the added depth now common in barges, owing 
to the increased drafts generally available. This leads to in- 
creased suction lifts for terminal pumps, whereas barge-mounted 
pumps of the vertical rotary, centrifugal, or mixed-flow types 
with below-deck piping, can operate on any barge depth. An 
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oil barge carrying volatile gasolines or solvents with 15-ft 
suction lifts and 130-deg deck temperature sometimes cannot be 
stripped. This problem alone may require barge-mounted 
pumps. 

The newer vertical mixed-flow barge pumps driven by deck- 
mounted engines seem to offer many advantages over the usual 
deck-mounted rotary units. The former pumps are more eco- 
nomical to buy and to maintain, and they are much smoother 
running. They offer greater flexibility in capacity with vary- 
ing discharge heads. By various morc or less complex piping 
arrangements they can be made to strip barges successfully. 
The trend seems in this direction, for refined-products barges, 
with the rotary pumps handling the heavier and more viscous 
materials. 

Details of piping and safety devices have not changed greatly, 
and, in general, follow the lead of the American Petroleum Ia- 
stitute in safety practices developed ashore. Accidents to oil 
barges on the river are not frequent and rarely cause explosion 
or fire. The skill of the rivermen and the care in operation 
fostered by refinery experience have produced safe practices on 
the river. The chemical industry has lately been introducing 
new problems, however, and much progress still remains to be 
made in codification of safe practices for the unfamiliar prod- 
ucts of the chemical plants. The U. S. Coast Guard is ap- 
proaching this problem realistically, and the example set by 
the ‘Tanker Rules”’ is serving well. 

CONCLUSION 

The engineering of river-transportation cquipment still has a 
long way to go. We spend grcat effort in solving our peculiar 
problems, and appreciable progress has been made in the field of 
knowledge. The study and care usually employed in planning 
by railroads or seagoing water-transportation systems are often 
oversimplified on the river, usually because the problems are 
considered too complex for exact analvsis. The use of model- 
basin testing constantly checked by full-size tests, together with 
detailed analysis of actual operations over long periods of time, 
removes much of the guesswork from planning. This tech- 
nique, constantly refined, is gradually altering equipment and 
operations. One result of this method is the realization of the 
inadequacy of the traditional “‘intuitive’’ approach. The 
thumb is gradually giving way to the pencil, with results that 
enable river transportation to offer more service with lower 
costs than ever before. 
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RAISING 4 CORE CARRIER TO CONVEYOR SYSTEM POR TRANSFER TO SAND OK PERMANENT-MOLD POUNRDRY 


Mechanized JOB-SHOP 
FOUNDRY for ALUMINUM 


By C. H. DELAMATER 


WORKS MANAGER, ALUMINUM COMPANY OF AMERICA, BRIDGEPORT, CONN 


HE modernized foundry of the author's company at 

Bridgeport, Conn., has incorporated efficient materials 

handling along with flexibility in its large-scale job- 
bing-type operations. This foundry regularly handles 200 to 
300 pattern changes monthly--occasionally as many as 1000— 
and is designed to produce both sand- and permanent-mold 
aluminum-alloy castings thar range from a few ounces to 
several hundred pounds. 


CONVEYOR SYSTEM 


The most interesting mechanical feature of the plant is its 
conveyor system which efficiently handles the flow of mate- 
rials between the different departments which are located in 
four main buildings having nearly 380,000 sq ft of floor space. 
Considering materials handling as a whole, the plant actually 
employs several different conveyor systems. These include 
mold conveyor trains in the sand foundry; an overhead mono- 
rail system for handling molten metal; overhead and under- 


Contributed by the Materials Handling Division and presented at the 
Annual Meeting, New York, N. Y., November 27—December 2, 1949, 
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ground belt conveyors for transporting molding sand; and an 
claborate power-and-free conveyor system for moving cores, 
castings, and scrap. 

This last-named system, which is unique in application to the 
foundry industry, has a total length of more than 2'/; miles. 
It is particularly well adapted to a plant of this type where 
materials must be transferred to different floors of the build- 
ings and where one department feeds into two other depart- 
ments, or vice versa. For instance, the coreroom serves both 
the sand- and permanent-mold foundries, and both foundrics 
move castings into the trim department. The main power 
and free conveyor extends from the melting department through 
the sand foundry, chipping, trim department, corcroom, and 
permanent-mold foundry. Although not actually one con- 
tinuous linc, but seven independent units, the ability of carriers 
to switch from one line to another makes it essentially a com- 
plete unit. 

Three different types of conveyor carriers are employed- 
For transporting cores, Fig. 1, a rack-type carrict equipped with 
wheels is used. Rough castings are handled in the bor-type 
carricr shown in Fig. 2. Hopper carriers, Fig. 3, are used to 
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FIG. } TURNTABLE REVERSES SCRAP CARRIER PRIOR TO ENTERING 
TRIM SCRAP CONVEYOR 


POWER AND FREE CONVEYORS 
TRIM CONVEYOR-- BENCH MOLD 
SCRAP COLLECTION CONVEYOR--TRIM 
2 CASTING STATION IS SERVED BY INDIVIDUAL FREE LOOP TO (3)—-—- ganp FOUNDRY CONVEYOR 
WHICH OPERATOR CAN DIRECT CARRIERS AS NEEDED (4) — — PERMANENT MOLD CONVEYOR 
TRIM CONVEYOR--PERMANENT MOLD 
transport return scrap from the rough-trim department to the 2. ** SCRAP DISPOSAL CONVEYOR ' 
melting room, and are equipped with drop bottoms for casy 
CHANGE OF ELEVATION, DOWN, UP 
unloading. 


Trem stetions 


OPERATION OF SYSTEM 


Operation of the system can best be described by following the 
progress of a single casting produced in the permanent-mold 
department. Each of the loops shown in the power and free 
conveyor diagram, Fig. 4, serves a casting station; all are inde- 
pendent units. Each can accept or reject any given Carrier FOUNDRY 
on the power section or can shut down entirely, without af- 
fecting the operation of the system as a whole. Carriers are 


Tram stotions 


moved along the main conveyor by a power-driven chain. By Casting stotion 
throwing a control switch, the operator establishes an electric J 
circuit which will cause the next empty carrier on the main line 
to be switched to this loop >—0- af 

Once on the loop track, the catrier travels by gravity past a cacti aces-Sneniatad = 
limit switch to a preset mechanical stop on the track. When - | $ 
the next empty carrier approaches, it, too, is switched to the 4 8 
loop. However, its travel is stopped by the first carrier before : 5 
it trips the limit switch. As a result, no further carriers will t 


be switched to this loop until the operator releases the stop and 
lets che first carrier proceed to the working area. At chat time |= 


the second carrier moves up to the stop, tripping the limit ; A 
switch in the process, and re-establishing the circuit that will ¢ # ‘ 
permit another empty to enter the loop 


The effect of this arrangement ts almost always to have at ry 
Scrop elevator 


least one carrier waiting for the operator, and yet to prevent wren 
unwanted carriers from piling up at any operation If the 2 8 
Trock scole 
- +- 


volume of work being performed at a given station warrants, 
of course it is possible to move the stop so that more than two 5 


FIG. 4 INTEGRATION OF CONVEYORS PROVIDES AUTOMATIC TRAVEL 
BETWEEN ANY TWO POINTS IN FOUNDRY 
(Carriers are accepted or rejected automatically.) 


carriers can enter the siding 
When the operator has loaded the carrier with castings, it is 
returned to the main powered section of the conveyor through 
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another system of interlocks. The carrier moves by gravity to 
a stop a few feet short of the main track, and there waits for the 
approach of the next empty dog on the chain. (If there is a 
carrier on the approaching dog, the loop switch cannot oper- 
ate.) As the empty dog approaches a switching station, it 
closes a circuit which opens the switch from the loop onto the 
main track and also activates a pneumatic ram which pushes 
the carrier forward from the stop. Similar rams are installed 
at all switching points to insure that static friction does not pre- 
vent the carrier from rolling to the main track, where it is en- 
gaged by the dog. 

Full carriers from the permanent-mold casting stations are 
sent to permanent-mold knockout and then to trim, or directly 
totrim. This selection is made automatically by the operator 
by positioning a selection switch to cither knockout or trim 
which electrically contacts a tab mounted on the main con- 
veyor pusher dog. In this way the full carriers are placed on 
certain dogs whose tab electrically directs them either to knock- 
out or trim. 

As this full carrier proceeds along the main line, it is pre- 
vented by the action of a weight-operated microswitch from 
being switched onto other loops. It travels along the main 
track to the point where the permanent-mold conveyor con- 
nects with the conveyor that goes to the trim room. 

At this junction, the setting of the controls is reversed, and 
full carriers are transferred to the trim line. Any empties that 
were refused by all loops stay on the permanent-mold track and 
repeat the trip around the department until accepted by one of 
the loops. 

Switches on the trim line (which also connects with the 
foundry line, to accept full carriers from that department) are 
so set that once a full carrier is on the line, it cannot escape cx- 
cept to one of the loops at the trim stations. Trim operators 
watch carriers as they approach the station and throw the 
switch for their loop when they sce a carrier containing the 
particular type of casting they are set up to handle. If the 
loop is full at the moment, the carrier can be permitted to pass 
and is picked up at the next time around 


FIG. 6 SCRAP COLLECTION AT TRIM INSURES SEGREGATION OF 
MATERIAL BY HAVING EMPTY CARRIER ALWAYS WAITING 


Empty carriers dispatched from the loops at the trim sta- 
tions are automatically switched back to the foundry or per- 
manent-mold lines. 

The trimmed castings are put in baskets and placed on tray 
carriers, Fig. 5, of the tote-pan chain conveyor which services 
the finish trim, inspection, and shipping departments. The 
transfer feature is not required here because the use of remova- 
ble tote baskets provides the same desirable feature of utilizing 
the conveyor for transportation only, all operations being per- 
formed while the work is stationary. 


TRANSPORTING SCRAP 


The drop-bottom scrap carriers travel in most cases over the 
same conveyor lines as the other carriers. Scray conveyor 
No. 2, however, in the trim department, accepts only empty 
scrapcarricrs. The free loops 
on this line are entirely dif- 
ferent from those in other 
departments. 

Each of the loops on the 
scrap line has a capacity of 
exactly two carriers, one in 


position to be loaded, the 


FIG. 5 PART OF TRIM-ROOM OPERATION, SHOWING CONVEYOR WHICH DELIVERS CASTINGS AND 
SUBSEQUENTLY TRANSPORTS THEM TO INSPECTION AND SHIPPING DEPARTMENTS 


other in a waiting position. 
The carriers are switched off 
the main line in the regular 
way whenever the waiting 
position is open, and move 
perhaps 10 fe along a spur 
which is perpendicular to 
the main line. At the end 
of this spur, the carrier comes 
to a dead stop, in the wait- 
ing position. From this 
position there is a short, 
transverse, pneumatically 
operated clevator. Whena 
carrier is required for load- 
ing, the operator throws a 
switch that actuates the ele- 
vator. This moves the car- 
rier laterally and about 1 ft 
upward, into the loading 
position as shown in Fig. 6. 
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FIG. 7 AUTOMATIC HOIST LIFTS SCRAP HOPPERS FROM REGULAR TO 
GRAVITY CONVEYOR, ON WHICH IT ROLLS THROUGH DOOR INTO 
STORAGE 


Ac this time the waiting spur will accept another empty. 
The upward movement of the carrier makes possible a gravity 
feed of the loaded carrier back onto the main track. 

It may be noted that the loop just described has the effect of 
turning the carricr around, as it comes off the main track 
In order that electrical contacts need not be reversed manually 
on all the scrap carriers on this conveyor, all empty scrap car- 
riers entering this line are turned 180 deg by an automatic turn- 
table shown in Fig. 3 j 

The contacts on the scrap carriers are set in such a manner 
that they automatically by-pass all sidings and loops as they 
move tothe scraparea, There 
they are shunted onto one of 
the transverse tracks and held 
until the scrap is needed. 

At that time scrap carriers 
are moved from the gravity- 
feed shunt tracks to the No. § 
scrap-disposal conveyor, 
whichcarriesthemovera track 
scale, and thencither toa ship- 
ping platform viaanautomatic 
hoist, Fig. 7, for outgoing 
scrap, past open-hearth fur 
naces for remelting, or to a 
track siding for cilt-furnace 
charging. Through an auto- 
matic switching arrangement, 
the man who vow handles all 
scrap can determine the desti- 
nation of individual carricrs, 
based on the type of alloy 
they contain 

When a carrier is wanted 
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for tilt-furnace charging, it is switched to the siding and then to. 
a single spur, the end section of which is an elevator. By this 
means the carrier can be lowered to a short roller conveyor and 
pushed forward, away from the track. A monorail hoist is then 
used to transport the carrier to the furnace and return it to the 
conveyor, where it is rolled back into the lift section of the track. 

The switches on the loop in the scrap area are preset to divert 
empty carriers back onto the main track for the return trip to 
the trim department. For example, if it is necessary to move 
unwanted carriers (containing the wrong alloy) onto the loop 
to get at one which is wanted, the full carrier will make the 
trip around the loop and feed back onto one of the shunt tracks 


TRANSPORTING CORES 

The third type of carricr used is of double- or triple-deck 
wheeled-tray construction, for transporting cores. Because 
of the damage that would result if a loaded core carrier was 
bumped by any other carricr, the contacts are so arranged that 
they can leave the powered track at only two points. One of 
these points is, roughly, in the center of the permanent-mold 
department, the other in the center of the sand foundry. A 
single-track spur with a lift section (similar to the one in the 
scrap arca) is used to deliver the carriers to the floor. The 
switches on the spur are so arranged that no more than one 
carricr can be on it at any one time. Should a loaded carrier 
reach the spur at a time when it is occupied, the conveyor would 
stop and remain stopped until the carrier was unloaded. This 
effectively prevents unnecessary travel of core carriers and re- 
duces the possibility of core breakage 


MECHANICAL DETAILS 
Control of movement over the power-and-free system is 
provided by 335 limit switches, 116 two-way power-operated 
tongue switches, and 31 manually operated stub switches 
Power for the variable-speed drives on each of the conveyors is 
supplied by either 3-hp or 5-hp electric motors. The nature of 
the switchovers between conveyors renders the speed of cach 
independent of the speed of the others. Switches are operated 
by a 110-volt circuit, and the control circuit (which necessarily 
involves semiexposed contacts) is 24 volts to minimize possible 
shock dangers to workers. 
SAND FOUNDRY 
Castings ranging in weight from'a few ounces to 2000 Ib are 
produced in the sand foundry, where mechanical equipment is 


r1G. 8 FLOOR CONVEYOR IN BENCH-MOLD DEPARTMENT 
(View shows lower end of one loop of track on which three electrically driven “‘trains,’’ each with one 
driver and 18 carriers, move in an 8-min time cycle from molding machines, to pouring, to shakeout.) 
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employed for handling sand and molds in bench, rollover ma- 
chine, and floor molding. Smallest castings are made on 
two loops, one of which is shown in Fig. 8. Each loop in- 
corporates 12 molding machines. Molds are set out and 
jacketed for pouring on a conveyor train consisting of an elec- 
trically operated driver and 18 carriers. Each loop has three 
trains. The train cars, 22 in. wide and spaced on 5§-ft centers 
ate numbered to coincide with the molders’ work stations. 
After the molds are made the trains advance to and stop at the 
same pouring stations each time they travel the loop. In this 
manner, molds are located for the pouring of particular alloys. 
Each loop can accommodate six different alloys or metal-pour- 
ing temperature limits simultancously. 

Mold conveyor trains move on a time cycle from the molding 
stations to a pouring position in the background of Fig. 8. 
Each of the two bench-foundry loops has six oil-fired holding 
fuanaces. After the molds have been poured, the conveyor 
train proceeds to the shakeout position shown at the right in 
Fig.8. Here the jackets are removed and the molds are dumped 
on a long grating through which the sand falls onto a conveyor 
belt below the floor. Bottom boards are returned to the train, 
and castings are placed in cars on the main power-and-free 
conveyor line extending alongside the shakeout station, as 
shown in Fig. 8. A branch of the conveyor line at this point 
permits the conveyor cars to be held until they are loaded. 
‘Castings are sorted here, those of the same type being placed in 
individual cars. 

The belt conveyor returns sand from the shakeout to a cen- 
tral sand-preparation system serving the two bench-foundry 
loops. This sand system comprises the usual equipment em- 
ployed in synthetic-molding-sand practice, including screen, 
aerator, mixer, and storage bin. Mixed sand is distributed by 
overhead belt conveyor and plowed off at molding-station 
hoppers. A duplicate system handles sand requirements of 
floor and machine molders producing molds for larger castings, 
this sand also being delivered by overhead belt. 


OVERHEAD MONORAIL SYSTEM HANDLES MOLTEN METAL 


Metal is melted and alloys determined at the furnaces located 
in the main building on the one end of the ground floor. This 
door contains all the sand-casting operations. Molten metal 
moves from the furnaces throughout the pouring floor on elec- 
trified monorail tracks. Preheated bull ladles of 200 Ib, 400 Ib, 
and 600 Ib capacity move by push-button control on American 
MonoTractor propelled carriers which include 1-ton electric 
hoists. Eight of these carriers serve at present all the hor- 
metal distribution. They travel at 150 fpm over a track system 
set up in 12 electrical blocks with power reduced to 110-volt 
3-phase for safety purposes. The monorail system includes ap- 
proximately 4100 ft of track with 69 track switches operated 
by solenoid-valve air cylinders. These switches also contain 
colored signal lights to indicate travel through or around 
curve of switch. Six power-operated monorail cranes serve 
the heavy-casting pouring floors. 

The peculiar problem of transferring molten metal to the 
chird floor of an adjoining building, which contains the per- 
manent-mold operations, was solved by the use of three mono- 
cail clevators as shown in Fig. 9. Carriers transporting ladles 
are dispatched via the monorail track by pendant control to the 
entrance of the clevator-lift tower. The carriers automatically 
enter the elevator, rise to the third floor, and run out to a 
stopping position for push-button movement to holding fur- 
maces. Temperatures of these ladles must be maintained 
within 30 deg F maximum heat loss, regardless of 3 to 7- 
min transfer time over trips up to 400 ft for the longest run. 
The system as set up works adequately and is believed to be 
unique in foundry operation. 


FIG. 9 MONORAIL SYSTEM TAKES BULL LADLE TO ELEVATOR 

WHICH LIFTS If TO THIRD-FLOOR PERMANENT-MOLD POUNDRY 

WHERE ANOTHER MONORAIL MOVES LADLE FROM ELEVATOR TO ONB 
OF HOLDING FURNACES 


MATERIALS-HANDLING RESULTS 


As the materials-handling systems described were installed 
along with complete modernization of the company works at 
Bridgeport, it is not possible to express in dollars and cents 
just how much it may have saved. However, the materials 
handling as a whole has accomplished the following: 


(a) Improved Working Conditions. The whole foundry is 
cleaner. There is less heavy lifting. There is more physical 
freedom for the worker, both real and psychological, because 
he is no longer penned in by skid boxes of castings, cores, and 
scrap. Also, accident hazards have been reduced greatly. 

(b) Improved Production Schedules. Delays in waiting for work 
or handlers have been totally climinated. By segregating ma- 
terial at its source and keeping it segregated, sorting time has 
been climinated. Moving time has been reduced. Castings 
no longer get lost. Delivery dates can be quoted with greater 
certainty. 

(c) Improved Flexibility of Operation. The jobbing character 
of the foundry has been retained in he process of mechanizing 
the handling setup. Because almost every individual opera- 
tion has been made more efficient, it is possible to produce a 
greater diversity of products in more widely varying quantitics 
than ever before—and at lower production cost. 
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ABSORPTION REFRIGERATION 


A Modern Development Using Water Vapor 


INTRODUCTION 


URING the last few decades there has been a growing 
realization of a great need for an economical heat- 
operated refrigerating machine for all temperature 

ranges. The tremendous growth of air conditioning has 
particularly emphasized this need in the field of *‘high-tempera- 
ture’’ refrigeration applications requiring chilled-water serv- 
ice. 

At present there are three more or less extensively used kinds 
of heat-operated refrigerating machines normally using steam 
as a heating medium: 


1 Steam-driven compression machine (mostly turbine- 
driven centrifugals ). 

2 Steam-jet machine. 

3 Absorption machine. 


The first two may be characterized by high first cost or high 
operating cost, particularly at medium and low stcam pressures. 
The old absorption machine using ammonia water as a working 
medium suffers similar handicaps for reasons to be explained. 
Furthermore, the hazardous nature of ammonia prohibits use 
of this machine for air conditioning. 

In the last fifteen years, several new absorption machines have 
been developed in an effort to overcome the handicaps of the 
ammonia system, one produced by Servel, Inc., and another by 
Williams Oil-O-Matic Company. The Servel unit is available 
in a capacity of 3 and § tons. It uses a solution of lithium 
bromide in water, the former being an absorbent and the latter 
a refrigerant. In this machine water is directly expanded in 
the air-cooling coil. The solution is circulated by a percolator. 
Efficiency of this unit is comparatively high, making it at- 
tractive from the operating-cost point of view. It is operated 
by gas through the medium of steam which is generated in a 
special boiler provided as an integral part of the unit 

The Williams Oil-O-Matic unit is made in capacities between 
12 and 35 tons. It employs methylene chloride as the refriger- 
ant, and dimethyl ether of triethylene glycol as the absorbent. 
The unit produces chilled water as the cooling medium, and its 
efficiency is fairly high. The machine is operated by steam 
generated outside of the unit. 

The foregoing units represent a considerable improvement in 
design of absorption machines and fit well into high-tempera- 
ture application. However, they cover only a comparatively 
small range of low capacitics. As a result, until recently 
there was not any stcam-operated machine suitable for the 
medium and large-capacity range. 

In recognition of this situation, a development was started 
by the author's company with the purpose of producing a fair- 
sized absorption machine for chilled-water service, economical 
in first and operating costs. The development work was started 
in 1941. The first commercial machine was installed in the 

ficld in 1945. An appreciable number of machines have been 
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made and put in operation since that time. Culminating this 
work, the new machine was publicly announced and released 
as a standard product in May, 1949 


PRINCIPLE OF ABSORPTION REFRIGERATION 


The principle of absorption refrigeration is based on the 
affinity existing between certain substances which results in 
the absorption of one of tic substances by the other. A good 
example is a combination of salt and water, the latter being 
readily absorbed by sale in the liquid or vapor state. This 
affinity is measured by the depression of the vapor pressure of 
water which is the more pronounced the more salt is added 
to water to form a solution. 

If two vessels, one containing salt (absorber) and the other 
water (evaporator), are purged of air and interconnected, the 
salt will begin to absorb the water vapor. This will cause 
more water to evaporate. If water is isolated from any source 
of heat, the heat needed for evaporation will be taken from the 
water itsclf (or brine in contact with it). This will lower the 
temperature of water (or brine), thus producing the refrigera- 
ting effect. 

When enough water is absorbed by the salt, the solution be- 
comes liquid; however, it still may retain its absorptive power 
depending upon the salt concentration of the solution. In a 
continuous cycle, a liquid solution of sufficiently high concen- 
tration is used as an absorbent instead of solid salt. This 
strong solution enters the evaporator where it picks up the 
water vapor, Fig. 1. The weak solution is then pumped from 
the absorber into the generator. Here, upon the application 
of heat through steam coils, the excess water is boiled out of 
the solution. The reconcentrated solution is then returned to 
the absorber to do work again, and the water vapor goes to the 
condenser where it is condensed and returned to the evaporator 
to be re-evaporated, thus completing the cycle. Cooling water 
is used to remove heat evolved by condensation in the absorber 
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and the condenser. A heat exchanger is usually provided in 
which heat is exchanged between the relatively cool weak solu- 
tion going from the absorber to the generator and the hor 
solution going from the generator to the absorber. This con- 
serves the heat needed in the generator for bringing the solu- 
tion up to the boiling point, thus increasing the efficiency of the 
cycle. 

The cycle may remain as simple as in Fig. 1 only if certain 
conditions regarding the properties of the absorbent and the 
refrigerant are met. In the old conventional-type absorption 
machine using ammonia as a refrigerant and water as an ab- 
sorbent, the simplicity of the cycle cannot be retained because 
the boiling point of water, though higher than that of am- 
monia, is not so high as to prevent some water from being 
boiled off in the generator together with ammonia. After be- 
ing liquefied in the condenser, it goes through the evaporator 
and back to the absorber as a liquid without producing refrigera- 
tion. Asaresult, heat is spent in the generator without useful 
return, which makes the cycle very inefficient. 

In order to prevent the absorbent vapor from escaping into 
the condenser, some additional equipment has to be added to 
the cycle such as analyzer, rectifier, etc., which makes the ma- 
chine more complicated and expensive. Although this equip- 
ment improves the efficiency, it still remains comparatively low. 
An attempt to raise the efficiency is further handicapped by the 
fact that the latent heat of ammonia, although comparatively 
high, has not the highest possible value. Efficiency is greatly 
benefited by a high latent heat of the refrigerant. The higher 
the latent heat, the less solution has to be circulated, therefore 
the more complete heat exchange between the weak and strong 
solutions for a given size of heat exchanger, which in turn re- 
sults in a higher cycle efficiency. 

As a result, the ammonia-water absorption machine is char- 
acterized by a rather complicated setup, high first cost and 
high operating cost, which make its application for air con- 
ditioning uneconomical even if the characteristics of ammonia 
did not exclude it. 


THE NEW DEVELOPMENT IN ABSORPTION REFRIGERATION 


The new absorption machine employs a solution of lithium- 
bromide salt in water—the latter being used as a refrigerant 
The boiling point of the salt, which is a solid at ordinary 
temperatures, is so high that it behaves as a nonvolatile sub- 
stance. Therefore there is no vaporization of the absorbent 
in the generator of such a system and no carry-over of absorbent 
vapor to the condenser. Since there is no need for additional 
equipment to keep the absorbent away from the refrigerating 
part of the cycle, the machine remains extremely simple. 
At the same time its efficiency is high since no heat is lost for 
unnecessary re-evaporation of the absorbent. High efficiency 
is also assured by the high latent heat of water which, in fact, 
is the highest value known for any substance. 

Since the new machine was designed for chilled-water ap- 
plication, it was logical to make it a flash system, that is, to 
cool the water by flashing a small part of it while it passes 
through the evaporator and then to use it as a cooling medium 
in the coil. This eliminates the heat-transfer surface which 
otherwise would be needed for producing the chilled water, 
as in the conventional coolers of compression machines, thus 
reducing the first cost. It also saves the temperature differentia] 
needed for heat transfer through the surface, and permits work- 
ing at a higher suction temperature, which increases capacity 
and efficiency. In addition to these savings, the absorber and 
evaporator are combined into one common shell (low side), 
and the condenser and generator into another one (high side). 
As a result of all these design features, the new machine is in- 
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herently simple, compact, reasonable in first cost, and high in 
efficiency. 

The relation between the temperature, pressure, and con- 
centration of the lithium bromide-water solution is shown in 
Fig. 2. The chart shows the location of the crystallization 
line which sets the limit for the amount of salt which can be 
dissolved in water at different temperatures. This line, how- 
ever, docs not interfere with the realization of the cycle within 
the liquid range as it is shown by the cycle outlined on the 
chart. The cycle can be followed easily in reference to the 
flow diagram in Fig. 3, explained later. 

All the properties of the solution pertaining to heat transfer, 
such as density, specific heat, viscosity, thermal conductivity, 
are well known and are rather favorable. Being nonflammable, 
nonexplosive, and physiologically harmless, this solution is 
especially desirable for air conditioning. Lithium bromide 
salt is reasonable in cost and readily available. 

In dealing with solutions used for absorption refrigeration, 
the heat of dilution must be taken into consideration. This is 
the heat evolved when water is added to the solution, as occurs 
in the absorber. It is added to the heat of condensation of 
water vapor and must be dissipated by the cooling water. It 
must also be supplied in the gencrator in addition to the heat 
of evaporation. Evidently the smaller the heat of dilution, 
the higher the efficiency of the machine. For lithium bromide 
solution, this heat is reasonable and docs not impair the effici- 
ency to any great extent. 

Flow Diagram. The arrangement of the machine is shown 
on the flow diagram, Fig. 3. It consists of two shells, each 
comprising two elements as previously mentioned; heat ex- 
changer; auxiliarics (solution pump, purge system, eductor); 
control instruments; and interconnecting piping. The opera- 
tion of the machine is as follows. 

Water to be chilled enters through header (1) and is sprayed 
into flash evaporator (2). Shell (3) is maintained at a low 
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absolute pressure nearly corresponding to the temperature to 
which the water must be cooled. Part of the water flashes, 
cooling the remainder. It then drains to the suction of the 
pump (4) which delivers it back to the load. The correspond- 
ing pressure in shell (3) is a function of the concentration and 
temperature of the solution sprayed over the absorber coil (5). 
The flashed water vapor moves down and is absorbed by the solu- 
tion. The latter thereby is cooled continuously by the flow of 
condensing water passing through coil (5) to remove the re- 
sulting heat of condensation and dilution. 

The diluted weak solution is drained from shell! (3) into the 
solution pump (6). This pump delivers a portion of the solu- 
tion through the heat exchanger (7) to the generator coil (8), 
located in the upper shell (9). Steam admitted to the tubes 
boils off the water vapor previously picked up by the solution 
ic the absorber, thus restoring the high concentration of the 
solution. 

Water vapor boiled out of the solution is liquefied in the con- 
denser coil (10) by the condensing water passing inside the coil, 
whereby the same water is used in series through the absorber 
and condenser. The vapor condensate is returned to the evapo- 
ator (2) through loop (11) which acts as a seal against the 
difference in pressure between the evaporator and the con- 
denser. 

The reconcentrated solution from the generator passes 
through the heat exchanger (7) and enters into a liquid eductor 
(12). Here it is entrained by the other portion of the solution 
from pump (6) and is delivered back to the absorber spray which 
completes the cycle. The split arrangement reduces the flow of 
solution to and from the generator, and therefore the amount 
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of heat to be exchanged in the heat exchanger, making this ex- 
change more complete and thus securing higher efficiency of 
the cycle. 

Both shells are maintained at a high vacuum, one correspond- 
ing to the temperature of chilled water, the other to the con- 
densing temperature. To remove air and other nonconden- 
sables, a two-stage purge (13) is provided consisting of steam 
and water jets with an interstage purge condenser. Two purge 
lines, one from the absorber and another from the condenser, 
connect the purge with the shells. Both jets require only a 
small amount of auxiliary steam and water which is negligible 
compared to the requirements of the machine itself. An im- 
portant point of the purge is that normally only a small amount 
of water is purged together with the air. The really expensive 
part of the solution--salt—is not present in the vapor state 
and therefore cannot be normally lost through purging. 

The solution pump is a small centrifugal pump driven by a 
medium-speed motor of § to 10 hp, depending on the capacity 
of the unit. 

Controls. To control the temperature of the chilled water 
leaving the machine, thermal clement (14) is provided in the 
leaving water line, Fig. 3. This element responds to falling 
temperature at partial load and throttles the solution flow 
(valve 15) in the whole cycle, thereby reducing the amount of 
reconcentrated solution coming from the generator. This 
reduces the absorbing power of the solution sprayed in the 
absorber thereby preventing reduction in the evaporator pres- 
sure and, consequently, a further drop in chilled-water tem- 
perature. Another thermal clement (16) located in the solu- 
tion leaving the generator throttles the steam supply (valve 
17) by responding to the temperature rise of solution when 
its flow is reduced at partial load. The throttling of steam 
supply balances the output with the input at any load. 

Still another control (18) maintains a constant pressure in the 
generator-condenser shell by throttling the condensing water 
to the condenser coil. This, together with the solution tem- 
perature, prevents the solution from overconcentrating and 
holds it at a safe point away from crystallization. The over- 
flow (19), acting as a trap, maintains a constant level of solution 
in the generator, thus securing a proper distribution of the solu- 
tion in the whole unit. Several safety controls are provided to 
protect the unit against any accidental overconcentration and 
solidification. They automatically shut down the machine by 
closing off the steam supply when the situation becomes dan- 
gerous. 

The controls are pneumatic and completely automatic. They 
regulate the chilled-water temperature within 3 to 4 deg over a 
range of load variation between 100 and 10 per cent of full 
capacity. 

PERFORMANCE DATA 


A view of the machine is shown in Fig. 4. The machine is 
aow being offered in five different sizes ranging in capacity from 
100 to 350 tons. A typical capacity characteristic is shown in 
Fig. 5 as a function of condensing-water and chilled-water 
temperature. Full condensing-water flow requires 3'/: gpm 
per ton; however, reduced flow is permissible with some 
sacrifice in capacity. The flow of chilled water is not critical, 
and can be normally established anywhere between 1'/: to 3 
gpm per ton. 

The efficiency of the machine is conveniently expressed in 
terms of performance ratio 


__ Useful refrigerating effect, Bru per hr 
Heat input, Bru per hr 
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The performance ratio for the new machine is shown in Fig. 6. 
It is interesting to note that it increases at partial loads reaching 
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the maximum at about 70 per cent capacity. This is because 
the heat exchanger becomes more effective when the solution 
flow is reduced at partial load. Just for comparison, it may be 
mentioned that a corresponding valuc of performance ratio for 
the ammonia-water machine used at the same conditions will 
be somewhere between 40 and 45 per cent. From Fig. 6 steam 
consumption can be easily determined. Adding about 2 per 
cent for safey, the consumption is about 19 Ib per ton per hour 
at full load and 18/2 Ib at 70 per cent load. Strictly speaking, 
the coefficient of performance depends also upon condensing- 
water and chilled-water temperature. The influence is not 
large and can be neglected within the range of normal chilled- 
wacer service. The chart, Fig. 6, is given for 85-deg condens- 
ing water entering and 45-deg chilled water leaving the machine 
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FIG. 5 


The machine is designed to give full capacity at steam pres- 
sures of 12 psig or higher. Lower pressures can be used with 
some sacrifice in capacity. Since the stcam consumption of 
the machine is a function of latent heat, it is practically inde- 
pendent of pressure. Table 1 gives’a comparison of steam 
consumption in pounds per ton per hour of this machine and 
some other steam-operated machines. Condensing water to 


74 


70 


64 


PERFORMANCE RATIO 
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the machine of 85 F, and chilled water from the machine of 
45 F are taken as a basis of comparison. 


TABLE 1 COMPARISON OF NEW MACHINE AND OTHER 
TYPES IN POUNDS PER TON PER HOUR 


Steam pressure, psig , 10 100 200 
Absorption machine. .. 19 19 19 
Turbine-driven ee 30 22 18 
_ Steam jer? .. 530-60 30-35 20-25 


26-28 in.; size about 150-200 hp. 
* Condensing water 6-8 gpm per ton. 


In case the steam condensate is returned to the boiler or is 
used in some other way, this machine deserves special credit 
for an additional saving in fuel. Since the temperature of the 
condensate from this machine is from 100 to 200 deg F higher 
than in the usual steam condenser, a corresponding amount of 
fuel is saved in the boiler. The saving amounts to between 10 


TABLE 2 SPACE AND WEIGHT DATA FOR FIVE SIZES OF 
MACHINE 


Nominal capacity, tons 115 150 200 270 350 
{length 140 175 227 208 252 
Over-al! dimensions, in.{ width 58 59 60 71 72 
(height 1033 109 109 120 126 
New weight, lb Capprox” ) 8200 10600 14200 18900 248CO 
Operating weight, lb (approx )* 9620 12750 17060 22900 29900 


“ The weight figures are for high-pressure steam. For low-pressure 
steam, the values are about 8 per cent higher. 


and 20 per cent. Table 2 gives space and weight data for five 
sizes of machines< 


APPLICATION 


Duc to compactness, comparatively lightweight, absence of 
vibration, and safety of operation, the machine may be con- 
venicntly located in practically any part of a building, whether 
basement, attic, roof, or intermediate floor. The preferred 
location of the machine is above the chilled-water coil, so-called 
top location, because it somewhat simplifies the piping in 
the chilled-water circuit and because it requires a smaller 
pumping head on the chilled-water pump, since in this case it 
has to overcome only friction. When the machine and the 
coil are on the same level, the situation is very much the same 
as for the top location. Location of the machine below the coil 
(bottom location) 1s entirely practical, provided certain pre- 
cautions are taken in design of chilled-water piping. In this 
case the pump head is somewhat higher because, duc to the 


Marcu, 1950 219 
4 
| 
a 
| die 
70 | d | 
38 42 44 46 48 50 


220 


unbalanced conditions, static head will have to be added to 
friction. 

Heat to be dissipated from this absorption machine is about 
twice as great as for an electrically driven compression ma- 
chine. However, it does not require twice as large a cooling 
tower, since for the same amount of condensing water used in 
both machines, the temperature rise of condensing water 
through the absorption machine is higher which permits a 
larger temperature difference between water and air in the 
tower. Therefore the net increase in tower size is only be- 
tween 10 and 20 per cent. The heat dissipated by stcam-driven 
compression of steam-jet machine is the same or somewhat 
larger than for the absorption machine and therefore the 
cooling tower for the latter is equal or smaller than for the 
other types. 

Wherever more capacity is required than a single unit can 
offer, a number of units can be used in parallel or series connec- 
tion on the chilled-water side. The machine can also be used 
to complement other types of refrigerating machines. 

Of particular interest is the attractive steam rate of the ma- 
chine at low steam pressures. When high-pressure steam is 
available, further economy can be realized by using the steam 
first for power generation to drive pumps, centrifugal com- 
pressors, or generators by expanding it through a turbine to a 
low exhaust pressure, and then re-using and condensing it in the 
absorption machine 

Starting and stopping the machine is a simple operation re- 
quiring about the same number of steps as is needed for clec- 
trically driven centrifugal compressors. After the machine is 
started, it runs completely, automatically adjusting itself to 
any variation of load 

The machine should not be used in an open chilled-water 
circuit, such as with an air washer, because of an excessive 
amount of air picked up by the water sprays. Where an air 
washer is used, a water-to-water heat exchanger is recom- 
mended. A similar arrangement may also be needed to pro- 
tect the machine against excessive dirt or chemicals, or from too 
high a head above the machine on the side of the chilled-water 
circuit (100 ft and higher). 

Eight years of laboratory test and ficld observations have 
provided data necessary to appraise the machine with regard to 
its durability. The most important facts established so far are 
that the lithium bromide solution has proved to be chemically 
stable, and its properties do not undergo any noticeable change 
after years of use. As to corrosive action, it is practically pre- 
vented by controlling the specification of the solution and its 
inhibiting treatment, as well as by careful choice of materials 
used for construction of the various elements of the machine 

As far as the chilled-water piping is concerned, direct connec 
tion with the machine actually protects the piping against cor- 
rosion. This is because air and other gases which cause most 
of the trouble are almost completely removed from the water by 
purging while passing through the evaporator. Numerous 
observations have confirmed this situation. 

The foregoing facts lead to the conclusion that the life of this 
machine will be quite comparable to other types of refrigerating 
machines now available. In a way it should be even better, 
since factors such as frictional wear of the moving parts are 


avoided completely. 
BCONOMICS 


With regard to the first cost, the new absorption machine is 
competitive with the other types of water-chilling machines 
in the tonnage range for which it is designed. Naturally, the 
first-cost comparison does not include a steam boiler on any 
of the machines, just the same as the cost of an electric genera 
tor is not taken into account in the case of electric drive. Asa 
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matter of fact, for this range of capacity, steam is available in 
practically all cases cither from the local boilers installed for 
heating or from a district steam plant. 

Operating expenses for the machine can be figured out casily 
on the basis of the steam consumption given, and the local cost 
of steam and power. A survey of electric, fuel, and steam rates 
in different localities indicates that in many cases the operating 
cost is quite favorable to the new absorption machine. When 
making an economic comparison with other machines, the 
difference in cost of nonidentical items like different sizes of 
cooling tower, power wiring, steam piping, machine founda- 
tions, floor reinforcement, etc., should be taken into account. 
Likewise, the comparison in operating cost should include the 
cost of power for driving all pumps and fans which are not 
identical in power consumption. 

Numerous checks made so far indicate that the break-even 
point in operating cost between this machine and the electric: 
ally driven compression machine occurs at approximately the 
following ratio: 

Steam cost, $/M Ib 


Power cost, $/kwhr 


that is, wherever the cost of steam in dollars per M pounds is 
less than 50 times the cost of electricity in dollars per kilowatt 
a lower operating cost should be expected for the absorption 
machine. 

Regarding the maintenance cost, the experience accumulated 
so far indicates that it should be equal to or lower than other 
types of refrigerating machines. The main items of mainte- 
nance are cleaning of the heat-transfer surfaces and filtering the 
solution every year or two. 


A WORTH-WHILE ADDITION TO AIR-CONDITIONING FIELD 


Each one or a combination of the following conditions 
makes this machine especially attractive: 


1 Localities with low-cost fuel such as in areas with natural 
gas 

2 Localities with high electric rates. 

3 Places where low-pressure steam, especially waste steam, 
is available. 

4 Cities where steam or gas utilities want to build up 
summer loads 

5 Individual buildings with heating boilers remaining idle 
during the cooling seasons 

6 Other considerations such as lack of adequate power 
facilities, lack of space for installing a conventional compression 
machine or high cost of installing such machine, need of vibra-. 
tionless operation, etc. 


It is apparent that there are many cases throughout the 
country and abroad where the foregoing conditions do exist. 
By fitting into these conditions economically, the described 
machine undoubtedly will greatly widen the use of refrigeration 
and air conditioning and might, therefore, be considered as an 


important contribution to this field. 
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QUALITY-CONTROL INDICATOR 


An Automatic Version of Statistical Control Charts That 


HE quality-control indicator is a new management tool. 
It enables manufacturing supervisors to survey the quality 

status of their product at any instant simply by looking 
at a bank of meters. Each meter tells the quality story for 
one test or inspection characteristic. One half of each meter 
dial is red, the other half green. As long as the needles are 
in the green, the process is operating satisfactorily. If a 
needle reaches midscale or moves into the red, the supervisor 
knows that a new trouble exists which affects that particular 
quality characteristic. Prompt corrective action will materially 
reduce the number of rejects occurring, thus improving quality 
and reducing manufacturing losses. Any manufacturer who 
inspects his product either in part or in whole to determine 
whether the part or assembly is good or bad has an application 
for the device. At present it is limited to processes producing 
10 per cent rejects or less; the feeling being that any process 
which produces over 10 per cent defects is in need of basic 
changes. 

The device utilizes statistical control-chart theory. Basi- 
cally, a study of the manufacturing process is made to determine 
the normal variations in per cent defective which may occur 
under controlled conditions. The maximum per cent defec- 
tive expected under these conditions is called the upper control 
limit 


THE CONTROL CHART FOR PER CENT DEFECTIVE 


For example, Fig. 1 shows a typical control chart applying to 
one quality characteristic and one set of manufacturing condi- 
tions. The average per cent defective or quality level expected 
is calculated by determining the average per cent defective 
which has been found in recent production. The per cent de- 
fective used should apply to as large a sample of production as is 
practical and care must be taken to climinate any quantities in 
which the process varied from normal. This level is shown by a 
straight solid line across the chart. The per cent rejects found 
each day are plotted and the points are connected as shown. 
The upper control limit is calculated each day and plotted as a 
dashed line. 

In virtually all cases any per cent of defects which falls above 
the upper control limit is caused by unusual manufacturing 
conditions. This is commonly termed an out-of-control cond:- 
tion. The purpose of the control chart is to call the unusual 
conditions to the attention of supervision so that they may be 
investigated and corrected. 

The extent to which it will be practical to use control-chart 
methods will be dictated by the cost of keeping control charts 
as compared to the savings accomplished by reducing the per 
cent defective. There are three principal disadvantages to the 
use of the control-chart methods. These are as follows: 


1 Ideally, calculations should be made and analyzed cach 
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time a reject occurs. In most manufacturing operations this 
procedure will be found impractical from a man-power stand- 
point and the best that can be obtained will be an analysis of 
each characteristic at the end of a period of time, usually a day 
or a shift. This delay in determining percentages which will 
fall outside control limits allows unnecessary rejects to be built 
before the out-of-control condition is known and action is taken 
to find and correct the trouble. 

2 The actual trouble may have corrected itself by the time 
the out-of-control condition is known and no evidence of its 
existence will be available upon investigation. Experience has 
shown that troubles of this sort will occur again in the near 
future unless they are found and corrective action is taken to 
prevent further occurrences 

3 Man power is needed to collect data and analyze the per 
cent rejects found to determine whether or not the process is in 
control. 

BASIS OF AUTOMATIC CONTROL CHARTS 


The problem of applying control-chart methods to a large 
number of quality characteristics led to the building of the 
quality-control indicator, which performs the principal func- 
tions of control charts of the type shown in Fig. 1 automatically 
and continuously. The reject/production ratio is analyzed 
cach time a reject occurs and a signal is given when the upper 
control limit is exceeded. 

Unfortunately, the reject/production ratio applying to the 
upper control limit is not a direct ratio. Fig. 2 shows the rela- 
tion of che upper control limit (in per cent defective) to pro- 
duction for a process average of 1 per cent. It will be noted 
that the upper control limit is far above the process average 
when the production is small, and it is close to the process aver- 
age when the production is large. This condition is accounted 
for by the nature of sampling fluctuations, i.¢c., the larger the 
sample, the narrower the band within which sampling varia- 
tions may be expected to lic. 

The reject/production ratio for the upper control limit may 
also be plotted with the ordinate scale showing “‘number of 
defectives."’ Such a chart for a process average of 1 per cent is 
shown in Fig. 3. This curve provides the basic information 
needed for the design of the quality-control indicator. The 
step curve in Fig. 3 is drawn to provide a working basis since 
only whole rejects are dealt with 


ELECTROMECHANICAL CONSTRUCTION 


The quality-control indicator, shown in Fig. 4, has two basic 
parts; a totalizer, which counts the number of inspected parts 
or production, and a characteristic analyzer which counts 
the number of rejects for one quality characteristic and relates 
that number to the upper control limit for the production at that 
time as indicated by the totalizer. The counting is accom- 
plished by means of solenoid-operated rotary stepping relays. 
The totalizer solenoid is impulsed by closing a set of contacts 
cach time a unit is inspected; the characteristic analyzer sole- 


: 
~ 
| 
ely 
im 
i 
| 


MecHANICAL ENGINEERING 


mo. 1 Aa TYPICAL CONTKOL CHART POR A 


QUALITY CHARACTERISTIC WHICH HAS A PROC- 
BSS AVERAGE OF | PER CENT 


noid is impulsed by closing another set of contacts cach time a 
reject is found. 

The counting operation of the stepping relays is both me- 
chanical and electrical, A numbered dial attached to the shaft 
of the relay shows the count of units inspected through an 
escutcheon on the front panel of the totalizer; the count of re- 
jects is shown by a similar arrangement on each characteristic 
analyzer. Fig. § depicts the electrical circuits. The circuit 
between the stepping-relay contacts operates as a voltage 
divider. A voltage applied to the end contacts of cach stepping 
telay is divided by means of resistors wired in series to all sta- 
tionary contacts. The rotary contacts A and B will pick off a 
different voltage at cach step. The voltage between A and 
(—) d c is divided by a potentiometer to provide an adjustment 
of quality level between 0 and 10 per cent. The voltage at the 
movable contact C on the quality-level potentiometer is com- 
pared with the voltage at B simply by measuring the current 
which flows between B and C. The meter chosen to measure 
the current flowing between B and C is a rugged type in which 
the needle stands at midscale when no current is present (equal 
voltages at Band C). If the voltage at B exceeds that at C, 
current flows through the meter in one direction and the needle 
deflects to the right in proportion to the voltage difference. 

The proper resistance values are selected for the voltage 
dividers and the level potentiometer so that the meter needle 
will be at midscale when the reject/production ratio, as re- 
flected by the stepping relays, is on the upper control limit. If 
the upper control limit is exceeded, the meter needle deflects 
co the right into the red half of the scale in proportion to the 
amount the control limit is exceeded; if the reject/production 
ratio is below the upper control limit, the needle deflects to the 
left into the green half of the scale. 

A vertical line at midscale is labeled ‘‘ Upper Control Limit.” 
The red area to the right of midscale signals the presence of 
trouble which needs attention, while the green area to the left 
of midscale indicates normal conditions. In operation, the 
needle will start at midscale when the reset button is pushed 
(at start of production) and progresses to the left in small incre- 
ments with production count fed to the totalizer. When re- 
jects occur, the needle moves in large increments to the right so 
that there will never be any doubt as to whether the needle is 
above or below the upper control limit 


EPIDEMIC CONTROL 


The question of controlling epidemics which may occur near 
the end of a shift has been the subject for many discussions 
relative to the ideal quality-control indicator. For example, 
it would be possible to have a process which produced far less 
rejects than the upper control limit allows for, perhaps, the 
first 1600 units produced. With this condition a large num- 
ber of rejects would be required to exceed the upper control 
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FIG. 4 QUALITY-CONTROL-INDICATOR ARRANGEMENT USING ONB 
TOTALIZER AND TWO CHARACTERISTIC ANALYZERS 


+ 
TOTALIZER CHARACTERISTIC ANALYZER 


5 SCHEMATIC DIAGRAM OF CIRCUITS IN TOTALIZER AND 


CHARACTERISTIC ANALYZER 


limit, and, if those rejects did occur, a temporary out-of-control 
condition could exist without causing the needle of the quality 
meter to exceed the upper control limit line. 

In the light of practical experience, the epidemic-control 
problem has become relatively minor for three reasons. First, 
such cases would happen only rarely; a year’s experience with 
the quality-control indicator revealed no need for an epidemic 
control. Second, the worst condition that could exist would 
be the occurrence of a per cent defective near the upper control 
limit for the operating period (day, shift, etc.). No real basis 
for alarm is indicated since the maximum number of defectives 
allowed is still controlled. Third, if the quality meter is ob- 
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FIG. 7 REFRIGERATOR COMPRESSORS MOVING ALONG THIS ASSEMBLY LINE ARE COUNTED BY 
ELECTRIC EYES AND MONITORED BY THE QUALITY-CONTROL INDICATOR 


served, the needle will be seen to advance rapidly toward the 
red during the epidemic. A trained observer will investigate 
such a Case. 


SUMMARY OF FEATURES 


Two models of the quality-control indicator are available and 
interchangeable. The first operates at any quality level between 


1G. 6 A TYPICAL SWITCH BOX USED BY INSPECTOR TO ENERGIZE 
APPROPRIATE CHARACTERISTIC ANALYZER SOLENOID WHEN A 
REJECT OCCURS 


0 and | per cent; the second operates at any quality level be- 
tween 0 and 10 per cent. Level may be set readily by a control 
knob on the front panel of cach characteristic analyzer. 

The indicator is accurate to within one reject of the truce 
allowable number at all times. From one to ten characteristic 
analyzers may be used with cach totalizer. 

A total production of 2000 units can be analyzed without re- 
setting, and a process out-of-control condition is indicated when 
the needle on the quality meter is at midscale or in the red por- 
tion. 

A reset button is provided on cach totalizer to zero that unit 
and all attached characteristic analyzer units at any time, for 
example, at the end of a day, shift, etc. 

An accurate count of total units produced is indicated on the 
front panel of the totalizer, and a count of rejects for each qual- 
ity characteristic is available at the front panel of each char- 
acteristic analyzer. The counters are attached to the stepping 
relays and are automatically zeroed when the device is reset. 

The totalizer cabinet is 12 X 7 X 6 in.; the characteristic 
analyzer cabinet is 6 X 8 X 5 in. These cabinet sizes were 
chosen to provide ease of stacking and a neat appearing installa- 
tion. The required power supply is 110 volts ac or dc. 


INSTALLATION IN THE FACTORY 

The method of installing indicators in the factory will vary 
with the nature and number of characteristics to be controlled. 
In general, it will be necessary to have one totalizer for cach con- 
veyer or production line and one characteristic analyzer asso- 
ciated with each totalizer for each quality characteristic to be 
controlled. The unit-type construction was decided upon to 
make it possible to install the exact number of characteristic 
analyzers needed with cach totalizer. The necessary wiring be- 
tween units is accomplished by plug-in cables at rear of cabi- 
nets. 

Fig. 4 shows the units needed to control two quality charac- 
teristics, which apply to one part or assembly produced on one 
production line. The location of the characteristic analyzers is 
very important; the quality meters will serve their purpose 
best if they can be observed casily. 

In the ideal installation, Fig. 7, the count of production will 
be supplied to the totalizer by a set of contacts, which close 
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automatically cach time a part or assembly enters an inspection 
station. If the inspection is automatic, a similar arrangement 
can be used to supply the count of rejects to each characteristic 
analyzer 

Snap-action switches are employed where manual counting is 
used; this climinates the possibility of the operator making a 
double count. Fig. 6 shows a typical reject switch box which 
is used at an inspection station. Ten quality characteristics are 
checked at this point and the appropriate switch butcon is 
pushed cach time a reject is found. 


THE CONTROL OF QUALITY 


Once the totalizer units and characteristic analyzers are in- 
stalled, together with the necessary equipment to feed in units 
produced and rejects found, the control of quality is greatly 
simplified. Each characteristic analyzer is set to operate at the 
quality level which applies and the quality-control indicator 
becomes the watchdog over quality. Each quality meter shows 
continuously the quality story for that characteristic. Nor- 
mally, there would be no need for investigation as long as 
the needle is to the left of midscale in the green area. Should 
a needle move into the red portion, an immediate investigation 
is made. 

It is possible also to observe relative quality by noting the 
deflection of the needles. A needle which is far to the left end of 
the scale indicates very good quality; a needle which is shifting 
toward midscale indicates a possible epidemic of trouble, and 
of course the farther the needle moves into the red the worse 
the trouble is. 

The convenience of the counters is particularly noticeable. 
The production figures together with the counts of various re- 
jects are read directly at the control station, rather than from 
various counters on the line and inspectors’ tally sheets. See 
Fig. 8. The keeping of records is thereby greatly simplified 

Experience to date with the quality-control indicator has 
shown that in virtually all cases of an out-of-control indication, 
the cause was found at that time and corrective action was 
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taken immediately. The results of the first installation of a 
quality-control indicator are reported in Fig. 9. Five quality 
characteristics were controlled. A reduction in per cent rejects 
was noticeable from the start. The per cent rejects declined 
steadily until it stabilized at an average process level which was 
approximately 40 per cent of the level previously held. The 
reduction in rejects was brought about solely through the com- 
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FIG. 9 TOTAL PER CENT REJECTS FOR 5 QUALITY CHARACTERISTICS 
BEFORE AND AFTER INSTALLATION OF QUALITY-CONTROL INDICATOR 


bination of out-of-control signals from the indicator and cor- 
rective action by the manufacturing supervisors. The quality- 
control engineers adopted a “*hands off’’ policy as soon as the 
installation was complete 

The following points summarize the advantages obtained by 
using the quality-control indicator: 


1 The device is invaluable to factory supervision because it 
provides automatically a running record of quality and points 
out troubles at the carliest possible moment. 

2 Guesswork is eliminated and supervisors’ time for trouble- 
shooting is utilized with high efficiency. 

3 The per cent of rejects is markedly reduced, thereby im- 
proving product quality and materially reducing scrap and re- 
work expenses. 


INSTALLATION OF QUALITY-CONTROL INDICATORS FOR CONTROLLING TWENTY 


QUALITY CHARACTERISTICS ON FOUR PRODUCTION LINES 
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Concepts of Abrasive Propertees 


as Affecting Grinding Performance 


ISCUSSIONS of abrasive properties in the past have 
D emphasized scratch or penetration hardness and 
“toughness"” (impact strength). Critical study of 
correlation between properties and grinding action, and new 
methods of comparing properties of abrasives, have more re- 
cently revealed that our thinking may need some revision. 
Important properties of abrasives, now recognized as affect- 
ing grinding performance, are as follows: 


1 Penetration hardness. 
2 Body strength (and other fracture characteristics). 
3 Attrition resistance. 


Each property will be discussed briefly with reference to its 
influence. Among the abrasives, primary attention is given to 
aluminum oxide and silicon carbide, two electric-furnace prod- 
ucts most widely utilized in grinding wheels. Other matcrials 
are included to exemplify a larger range of properties. 


PENETRATION HARDNESS 


The first requisite of an abrasive is that it be as hard and 
preferably harder than the work material it is to grind, so that 
it can penetrate and scratch the material. The property might 
be called “‘static hardness,"’ if the slight movements involved 
in making penetrations and in making scratches by hand be 
discounted. For the present purpose at least, penetration and 
sctatch hardness values come in the same order. 

The Mohs hardness of artificial abrasives and minerals is de- 
termined by short slow-movement scratching. Numbers 
from 1 to 10 are assigned to certain minerals, but without any 
exact mathematical relationship between these numbers and 
hardness numbers, measured by any other method. 

The Knoop hardness number is determined by penetration of a 
diamond point into the specimen. The Mohs numbers and ap- 
proximate typical Knoop hardness values are given in Table 1 
for certain abrasives, natural and artificial. 

Knoop hardness numbers typical of some of the harder ma- 
terials ground by grinding wheels are given in Table 2. 

Most of the Knoop values for Tables 1 and 2 were determined 
with a 100-gram load in the Tukon tester. Those for diamond 
and glass are estimated roughly for a 100-gram load, from num- 
bers determined at other loads. 


BODY STRENGTH 


Specifications for suitable body strength and other fracture 
characteristics are not so easy to write as for the other two 
properties. If the abrasive is too casily crushed. it will be 
wasted. The white porous aluminum-oxide abrasive widely 
used in wheels for the successful precision grinding of delicate 
steels, is inferior to more sturdy abrasives for heavy snagging, 
because its body strength is too low. 

On the other hand, if the abrasive is too resistant to fracture 
when its point has become dulled, the wheel face will dull 
rapidly and generally will be unsatisfactory for grinding in that 
condition. The face may be resharpened by frequent dressing 
or truing, but too frequent dressing wastes the wheel and de- 
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TABLE | HARDNESS NUMBERS 
Mohs no. Knoop hardness no. 


Quartz ; 7 800 
Aluminum oxide. . 9 2000 
Silicon carbide 21500 
Boron carbide g+ 2800 
Diamond...... 10 Greater than 7000" no. 


* Most uncertainty applies to the Knoop number tabulated for dia- 
mond. This uncertainty, however, is not highly important here, 
because the real value stands very high above those for the other 
materials 


TABLE 2 KNOOP HARDNESS NUMBERS FOR HARD WORK 


MATERIALS 
Knoop hardness 

Common glasses (depending upon composition) 300 tO §00 
Hard steel, Rockwell Cé6o.5.. vr 749 
Cemented carbides ; 1400-1800 
Tungsten carbide (not cemented ) 1880 
Vanadium carbide (such as in high-carbon, high- 

vanadium, high-speed steel ) 2080 


tracts from the economy of grinding. An example of too much 
resistance to fracture is found in boron carbide, This material 
is valued highly as a sandblast-nozzle liner and for other uses 
because of its high penctration hardness and high resistance to 
mechanical abrasion. However, its high hardness is accom- 
panied by high impact strength which, together with insufh- 
cient attrition resistance, makes it fail as an abrasive fixed in 
a grinding wheel. It is, however, successful in loose grain form 
for lapping cemented carbides, in which operation it rolls and 
brings all points of the grain into action. 

Optimum impact strength is that which permits fracture of 
the abrasive when, and only when, the point has been worn 
by attrition (glazed) to a certain degree of dullness, or has be- 
come loaded to a certain degree. The abrasive is ‘‘loaded’’ 
when particles of the work cling to it. Fracture then permits 
continued use of the same abrasive grain rather than immediate 
wastage of it through redressing. 

In passing, it may be mentioned that virtue is attributed to 
some aluminous abrasives in certain applications, because of 
the shape of fracture. A blocky rather than conchoidal! frac- 
ture is thought to be more effective in shedding the impediment 
of load when snagging soft metals. 

A traditional concept has been that aluminum oxide is 
“tougher’’ (has higher body impact strength) than silicon car- 
bide. Recent investigations question this concept. 

Various methods of measurement, depending on conditions, 
sometimes rate aluminum oxide stronger, and sometimes 
rate silicon carbide the stronger of the two, just as various 
methods of hardness measurement sometimes fail to agree, as 
among different materials. The majority of evidence, however, 
gives the higher impact strength to silicon carbide, when 
comparing dense single-crystal grains. This is in the same 
direction as penetration hardness, a logical expectation. 

Ratings of relative body strengths of four abrasives are given 
in Table 3. 
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TABLE 3 BODY STRENGTH 
Aluminum oxide Silicon carbide Boron carbide Diamond 
Moderate Moderate plus High Very high 


Actual measured values of body strength depend largely upon 
such factors as the amount and distribution of impurities, the 
amount of micropores, the size and structure of the crystals, 
the spatial relationship of impurities and micropores to the 
crystal, and on the shape of specimen. The ratings in Table 3 
are for dense single-crystal grains, with effects of variations in 
the various factors reduced to a minimum. 


ATTRITION RESISTANCE 


“Attrition resistance’’ is the ability to maintain a sharp 
point in grinding when fracture of the abrasive does not occur. 
A less brief designation is ‘‘resistance to point dulling."" Low 
resistance results in the rapid formation of flats on the abrasive 
points and in a glazed (dulled) wheel face. 

Attrition wear is akin to molecular wear and, when greatly 
magnified, may be likened to the normal wear of a picce of chalk 
used for writing ona blackboard. On the other hand, when the 
stick of chalk breaks, we have fracture due to low body 
strength. 

Attrition resistance, obviously, is related to penetration 
hardness. One may then wonder why a distinction is drawn 
between the two properties. Here is where one of the new con- 
cepts appears. 

Relative attrition resistance, as affecting point wear, changes 
as we change the character of the work ground. Furthermore, 
the changes cannot be accounted for entirely by hardness 
values of the work materials. Therefore we must conclude 
that some other factor enters to affect point wear. That other 
factor apparently is the degree of solubility of the abrasive when 
in contact with the specific work material. The rate of solu- 
tion is affected by the temperature of the interface during 
grinding. ‘‘Interface’’ is the arca of contact between abrasive 
and work. 

The orders of attrition resistance (presumably as affected by 
penetration hardness and solubility) of four abrasives on three 
work materials are indicated in Table 4. These evaluations 
were determined under equal pressure, not forced feed, in air. 


TABLE 4 ATTRITION RESISTANCE 


Attrition On hard On hard 
resistance of: carbon steel _—cast iron On glass 
Aluminum oxide ... High Moderate Very low 
Silicon carbide . Moderate High High 
Boron carbide . Low Low Moderate 
Diamond . Veryhigh Veryhigh Very high 


The comparisons tabulated are among abrasives on the same 
work material, not necessarily for the same abrasive on differ- 
ent work materials. 

Relative resistances of the abrasives are probably similar on 
most hard and soft steels to those on hard carbon steel, and are 
probably similar on other ceramics and stone to those on glass. 

Attrition resistance is affected also by the medium in which 
the abrasive-work contact occurs. Of the mediums compared, 
the resistance is lowest in water, intermediate in dry air, and 
highest in grinding oil. This oil also reduces loading of the 
wheel face to a high degree. 


CORRELATION OF EFFECTS OF PROPERTIES 


Estimated suitabilitics of two properties of four abrasives, 
for stock-removal grinding, on three classes of work materials, 
according to present knowledge, are given in Table §. Rating 
of body strength in Table § is not always relative to other ab- 
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rasives but is in reference to that needed to accompany the at- 
trition resistance on the respective work material. Penetration 
hardness as a separate property is omitted from the table be- 
cause its effect is included in attrition resistance. Also, all 
four of the abrasives are generally harder than all three classes 
of work materials. 


TABLE § SUITABILITY OF PROPERTIES 


Soft and Hard Ceramics 
hard steels cast irons and stone 
Aluminum oxide: 
Body strength Suitable Suitable Too high 
Attrition resistance Suitable Too low Very much 
too low 
Silicon carbide: 
Body strength Too high Suitable Higher chan 
optimum 
Attrition resistance. Too low Suitable Suitable 
Boron carbide: 
Body strength Too high Too high Too high 
Attrition resistance Very much Very much Too low 
too low too low 
Diamond: 
Body strength Suitable Suitable Suitable 
Attrition resistance. . Excellent Excellent Excellent 


The top suitability rating of diamond docs not necessarily 
mean that it is most economical. Its high cost and the problem 
of bonding it prevent it from being most economical for grind- 
ing many metals. Its economy has been proved most widely in 
grinding of ceramics, stone, and cemented carbides. 

The suitability comparisons of abrasives in Table 5 are for 
the majority of stock-removal operations when the abrasive 
penetrates the work and removes chips of typical size. Over- 
all suitability might be measured by the rate of cut under equal 
pressure when the grade of cach wheel is chosen to keep the rate 
of wheel wear the same for all. 

One exception to Table § comparisons is in cylindrical grind- 
ing of 18-8 stainless steel for which silicon carbide is often em- 
ployed. A near exception is rough-grinding of glass with an 
aluminum-oxide wheel which becomes rapidly glazed but con- 
tinues to remove stock at a surprising rate: stock removal 
here is regarded as accomplished more by rubbing and less by 
penetration of the abrasive into the work than occurs in most 
grinding. 

When the requirement changes from fast stock removal to a 
fine finish, the suitabilitics of two abrasives sometimes reverse- 
Low attrition resistance, a liability in stock removal, may be- 
come an asset for fine finish. Silicon carbide in fine wheels is 
often used to produce a ‘mirror’ finish on hardened steel rolls. 
A glazed aluminum-oxide wheel puts a much finer finish on glass 
than does a sharp silicon-carbide wheel. 


SUMMARY 
An abrasive yields higher grinding value when: 


(4) Its penetration hardness is higher. 

(6) Its body strength permits fracture (self-sharpening) at 
the proper degree of dullness. 

(c) Its attrition resistance is higher in contact with the 
particular work material ground 


The new concepts presented are as follows: 

Aluminum oxide fractures more readily in grinding than does 
silicon carbide. 

Dulling of abrasive points is influenced by solubility of the 
specific abrasive in the specific work material which is ground 
by that abrasive. 

Dulling of abrasive points is influenced by the medium sur- 
rounding the operation. Dulling is retarded most by using 
grinding oil as the medium. 
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THE ENGINEER'S CONCEPT OF PEACE 


HE most challenging task of our time is not the develop- 

ment of nuclear power, interplanetary travel, or any 

other advance in the conquest of the physical world. 
It is rather the building of a peaceful world, a goal which 
appeals alike to statesmen, scientists, engineers, and to men in 
all walks of life wearied by wars, hot and cold. It is not sur- 
prising that engineers seck to contribute not only to the mold- 
ing of Nature to the will of man, which is their normal function 
in a peaceful world, but also to such tasks within their skills 
as will contribute to the restoration and maintenance of peace. 
Perhaps the architecture and construction of a peaceful world 
are the primary responsibility of statesmen, but engineers 
desire to assume their appropriate responsibilities in supporting 
the work of responsible leaders. Some engineers may even 
grow to the stature of statesmen and share the burdens and 
privileges of leading the world toward peace. 

The concept of peace or of the peaceful world, which is our 
goal, would seem to require no explanation, yet words are 
often elusive in meaning, especially those words which be- 
come popular slogans. A peaceful world is obviously a world 
in which there is no war, but such a negative description con- 
veys little knowledge of the characteristics of the world pre- 
sumed to fulfill our deepest longings. The descriptions given 
in the standard dictionaries even suggest that peace is not a 
desirable environment for engineers. May I read them to 
you: “‘a state of quiet or tranquillity; freedom from disturbance 
or agitation; calm; repose.”” 

The engincer’s concept of a peaceful world is somewhat dif- 
ferent from these. The engineer's peaceful world is a bechive 
of activity, of turning wheels, or moving earth, of smoking 
factory chimneys (at least until he eliminated the smoke to 
secure improved efficiency); not a lifeless landscape, a quiet 
country graveyard, or a deserted and crumbled city. His 
peaceful world docs not resemble that of a gas at the tem- 
perature of absolute zero, at which the molecules of the gas are 
eternally at rest. His peaceful world has a high internal energy 
with individuals moving vigorously to and fro in a free and 
random manner, but capable of being marshaled and directed 
to produce power for useful ends and of a magnitude far greater 
than that associated with any single individual. Through 
suitable tools, instruments, and machines, the peaceful world 
is a world of ever-growing human accomplishment, not a static 
but adynamic world. Such a goal evokes a response from men 
who feel the challenge of the needs of the world. Let us leave 
to those grown old and weary in labor, the static concept of a 
peaceful world where there is no task for the engineer. 

The very existence of such an activity as aviation is itself 
proof of the dynamic nature of the world in which we live. 
Born within the lifetime of many of us, it has grown, slowly 
at first, but with ever-increasing pace until it now occupics an 
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indispensable position. Its tremendous impact in our civiliza 
tion creates the impression that it is a living organism, with an 
existence and growth independent of the minds of the men 
who created and developed it. Yet aviation is but an instru 
ment and tool of the human race. 


INSTRUMENTS AND TOOLS 


The relation of man to his tools has long been of interest, 
not only to engineers, but to all students of man and society. 
If one sees for the first time a modern printing press, or rolling 
mill, or catalytic cracker, one marvels that the human mind 
could conceive a device so complex. Of course, no one human 
mind did. The present devices are the products of the minds 
of many men, some long since dead. By standing on the 
shoulders of the past and by organized co-operation of many 
men, intricate and powerful tools can be still further developed. 
Since the creation is thus beyond the ken of most individuals, 
we have seen the growth of fables of machines turning against 
men to bring harm rather than good. 

It cannot be denied that large numbers of individual members 
of the human race have had their lives profoundly affected by 
the inanimate products created and developed by a compara- 
tively few men. But this influence of the tools on the lives of 
their creators and users should not blind us to the fact that the 
inanimate devices are but tools intehded to be used by the 
human race for its benefit. 

The function of an instrument or tool is to accomplish some 
purpose or task conceived by the human mind. The tool may 
be more or less suited to certain physical tasks, but its use and 
the results obtained depend on the intervention of men. The 
tool itself does not determine the task for which it will actually 
be used and the tool cannot be held to account for its effects 
on human welfare. Thus on closer analysis, a study of the 
effects of various instruments and tools on human socicty will 
be found to be really a study in human relations between one 
group of men and another, the instruments themselves being 
capable of being used either to promote human welfare or 
human misery. 

The instruments and tools of peace are accordingly hardly 
distinguishable from the instruments and tools of war. Swords 
and plowshares are based on the same steel industry. Ex- 
plosives will cither destroy cities and the people in them or 
quarry the stone to build the citics larger. The airplane is 
not the invention of the devil, but just another tool to serve 
the purposes of mankind; whether for good or evil, for wat or 
for peace is determined by the user. 


AVIATION AS AN INSTRUMENT 


Similarly, the whole physical apparatus of aviation is but a 
tool of mankind to be used as the human race or, more properly 
speaking, its appointed leaders may desire. As an instrument, 
it has certain properties which are worthy of brief discussion. 

The first important quality is that of speed, a quality that 
contributes greatly to the utility of any tool. To an audience 
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of engineers, it is perhaps unnecessary to belabor this point. 
The ideal tool is one which produces the desired result as fast 
as the user can determine what he wishes to accomplish. 
Absence of time lag in any mechanism is a great virtue; control 
problems are easier and the output is greater. Aviation has 
the quality of speed. If Mr. Acheson wishes to confer in 
person with Mr. Bevin, he can do so with a delay of only a 
few hours. It would be a more useful tool if the speed were 
still higher. Three or four hours would be better than eleven 
for the trip from Washington to Los Angeles. 

The second important quality of aviation as a tool is its 
ability to remove natural barriers. So far, this quality has been 
successful only with the physical barriers of space and time. 
The ability to travel in three-dimensional space to any point 
on the surface of the carth is becoming of increasing importance 
in removing other barriers. Peoples of different custom and 
tradition are brought into more intimate contact. At first, 
these contacts may bring friction, but with increasing skill in 
the use of the cool, mutual understanding may be promoted, 
sources of friction may be removed, and the benefits of human 
knowledge and skill may be more widely disseminated. 

Aviation has proved to be a versatile and powerful instru- 
ment to perform many tasks in a peaceful world. The first air 
mail was carried in a demonstration flight in England between 
Hendon and Windsor on Sept. 9, 1911, to celebrate the corona- 
tion of King George V. A couple of weeks later, Earle Oving- 
ton carried mail for a week between Nassau Boulevard and 
Mincola, Long Island, with the co-operation of the Post Office 
Department. The first regular civilian air-mail service in the 
world began on May 15, 1918, when Lieut. George Boyle and 
Lieut. Torrey H. Webb inaugurated service between Washing- 
ton and New York in Army airplanes carrying public mail 
cleared through the Post Office in the usual manner. In 1919 
steps were taken under the direction of Orto Pracger to create a 
transcontinental route for air mail, and, on July 1, 1924, the mail 
went all the way by air on regular schedule. On March 1, 1928, 
regular mail service was inaugurated across the Atlantic be- 
tween Africa and South America. In May, 1939, Pan American 
Airways began mail service across the North Atlantic via the 
Azores. On March 15, 1948, international air-parcel-post serv- 
ice was established, followed on Sept. 1, 1948, by domestic 
air parcel post. Today, about a ton of parcel post is being 
shipped internationally every 24 hours. In December, 1948, an 
average of about 220 tons of air mail was transported every day. 

The carrying of passengers in airplanes began in the early 
days of the flying circuses at county fairs when the custom 
originated of taking up passengers for ‘‘joy rides." Following 
the first world war, many ex-war pilots continued the develop- 
ment of passenger carrying by the use of Jennics operating from 
pasture to pasture, creating a sizable acrial taxi business. 
In 1925, some 344 operators reported to Lester Gardner a total 
of nearly 7 million airplane-miles. On Aug. 25, 1919, regular 
airplane passenger service began between London and Paris. 
In America, the first regular air passenger service was between 
Kev West and Havana—the first run being on Nov. 1, 1920. 
In 1932, the total passenger-miles amounted to 127,433,000, 
increasing to 1,670,935,000 in 1943, and to nearly 6 billion in 
1948, of which about 2 billion were on the international air- 
ways. In domestic operations, the airlines were responsible 
for 35 per cent of the first-class travel market as measured in 
passenger-miles. About 40,000 persons are transported by air 
every day 

To the carrying of passengers, there has been added air ex- 
press and air freight, amounting to about 145 million ton-miles 
in 1948, an increase of §0 per cent over 1947 

Acrial transport is the most familiar peacetime task of the 
airplane, but other tasks, less spectacular, are of the greatest 
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importance to our economy. The extension of human vision by 
elevation of the observer, especially when the observer is also 
assisted by binoculars and cameras, is beneficial in many ap- 
plications, from the observation and direction of the fighting of 
forest fires to the patrol of power lines and oil pipe lines. No 
power company or railroad would think of starting work on a 
new line without making an acrial survey of the alternate 
routes. Such a survey is cheaper, gives much more detail, and 
can be conducted in secrecy. The tools of aerial surveying 
were highly developed for photographic reconnaissance during 
wartime, but crop reporting, flood control, soil conservation, 
geological and archeological prospecting, and town planning 
have greatly benefited. 

Another peacetime use of the airplane is insect exterfina- 
tion. In1921, Lieut. J. A. Macready of the Army Air Service, 
as the Air Force was then called, co-operated with entomologist 
C. R. Neillie to spray some trees infested with caterpillars. 
A little later, the dusting of cotton crops from the air became a 
common method of combating the boll weevil. The method 
has been extended to fruit trees and then crops, and to the con- 
trol of mosquitoes and flies by DDT sprays. The agricultural 
and public-health applications of aerial spraying are numerous 
and few have been exploited. 

The idea of using airplanes for assistance and rescue opera- 
tions is almost as old as aviation itself. As early as 1915, 
three Coast Guard officers at Hampton Roads, Va., conceived 
the plan of an air patrol to search for overdue ships along the 
Atlantic coast. The experiment, carried out with a borrowed 
airplane, was successful and may be said to mark the beginning 
of the air-sea rescue work of the Coast Guard. The helicopter 
has been of pre-eminent value in this field. On land, as well as 
sea, the airplane has been the means of saving many lives by 
the rapid transport of sick or injured persons from remote re- 
gions, or by bringrng medicines, doctors, and nurses to the pa- 
tient where their other methods of transport fail or require too 
much time. 

Policing from the air, skywriting, serving as repeater station 
for television transmission—all these and other tasks yet un- 
born are jobs adapted to the airplane as an instrument of peace. 
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The people of the world long for an environment in which 
acronautics can be an instrument of peace, as just outlined. 
But, so long as there are human disturbers of the peace, the 
most important use of the airplane is as an instrument for war, 
rather than as an instrument of peace. Yet, is not the revolver 
and club of the policeman a familiar instrument of peace in 
troubled surroundings? Many will think this reasoning spe- 
cious and a form of rationalization. Having tried the road of 
disarmament once, many responsible and thoughtful persons be- 
lieve chat it is safer for our nation to try the road of strength, 
especially to develop and maintain air power. The lesson of 
World War II is clear—we must not, we cannot, permit our- 
selves to become a second best in air power if we wish to sur- 
vive as a free people. 

The immediate task is that of the revolver of the policeman 
to discourage the use of force by others because of the ability 
to retaliate with force on an aggressor. This is the concept 
behind our building of long-range bombers and atomic bombs. 
I firmly believe that we will never start a war, but we must 
have the instruments of defense. The most immediately useful 
ones are airplanes with suitable offensive armament. They are 
as surely the tools of peace as any other material creation of 
man, if the tools are employed by peace-loving men to enforce 
peace. Air power is, however, much more than a collection of 


airplanes-in-being which are becoming more obsolete every 
(Continued on page 234) 
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HE subject designated for the 1949 Towne Lecture can 
hardly be termed a novel one. The obligation of manage- 
ment to provide leadership! It has inspired preachers to 
sermons, public speakers to endless oratory, authors to so many 
volumes that I shall soon have to devote a special section to the 
mounting collection in my own private library. Its very phras- 
ing conjures up vague and grandiose sentimentalitics dealing 
with pension plans, guaranteed employment, sickness and 
health insurance, socialized medicine, unemployment pay, 
group insurance, rest periods, recreational activities, vacations, 
paid holidays, shorter hours, higher wages, profit-sharing 
plans—in brief, with human welfare, social security, and the 
brave new world. These, according to the messiahs of the New 
Era, will lead us from darkness into light and inaugurate a 
period of industrial amity such as the world has not yet known. 
Of course a certain amount of this philosophical dissertation 
has its genesis in political oratory not without a modicum of 
ulterior motivation; yet a goodly portion of it emanates from 
the ranks of management itself, usually accompanicd by the 
thesis that all of these things are going to be inevitable in an 
economy too obviously conditioned by the socialist philosophy, 
so management might as well adopt the whole program and 
thus appropriate the credit for it. 

Now let it not be thought that I decry all of these lofty ob- 
jectives. Neither do I preach a strictly materialistic philoso- 
phy. Man does not live by bread alone; the tenets of leader- 
ship in whatever sphere of activity certainly transcend mundane 
considerations. The spiritual and social well-being of the com- 
munity, for example, are vital to the pursuit of happiness, 
which is one of the inalicnable rights envisioned by our Dec- 
laration of Independence. Even if we are to embrace a purely 
practical approach to management problems, the support of 
community activitics by business leaders and their contribu- 
tions to the welfare of their fellow beings, are to no inconsidera- 
ble extent in the nature of bread cast upon waters. Just as 
honesty is the best policy, so undeniably is a decent sense of the 
obligations of a business to the nation and to the community 
in which it is situated. But I shall not deal primarily with 
these so-called problems of human welfare—indeed with most 
of them I shall not deal at all—not because some of them may 
not be wholly worthy objectives, not even because management, 
at one time or another, may not have to wrestle with them most 
arduously. I simply refrain from their analysis because I do not 
believe that they constitute in any sense of the word the essen- 
tial kernel of management's obligation to leadership. Indeed, 
there is ample documentation for the case that a management 
too preoccupied with these considerations is in danger of fail- 
ing to exercise that primal duty implicd in the very term 
*‘busincss management’’—the obligation to manage its business 
so that it will succeed. Business must succeed or fail, and if it 


1 The 1949 Towne Lecture, an address before the ASME Management 
Division Luncheon, November 30, 1949, during the Annual Meeting, 
New York, N. Y., November 27 to December 2, 1949, of Tus American 
Society or Macaanicat Enoinerrs. 
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The OBLIGATION of MANAGEMENT 
to PROVIDE LEADERSHIP 
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fails, then the only possible source of the wherewithal to bring 
even the worthiest of these other objectives within reach is 
utterly lost. 

Events abroad render it all too apparent chat the United 
States is becoming the last bastion of free enterprise. If the 
American way is to survive, management, especially, must ex 
ercise enlightened forward-looking leadership of the type which 
will bring to the institutions which it directs a vibrant con- 
tinuing material success. Only chrough such success can we 
maintain our petential for progress. I submit that no greater 
obligation rests upon the shoulders of American business man- 
agement than to prove to the world that the American system 
will work, that it is the best system, chat it is the best because 
it alone will bring to its citizens a standard of living and an 
opportunity for the pursuit of happiness unmatched elsewhere 
on the entire globe. Any other approach to the real ob- 
ligation of management to leadership seems to me to beg the 
question. It attaches a vicious and enervating importance to 
security and insulation from the rigors and risks of vigorous 
competitive life. President Wriston of Brown University has 
aptly characterized this misemphasis of security as “‘the senti- 
mentalism of democracy."’ 

In our island of individual freedom, surrounded as we are by 
austerity, socialism, fascism, and dictatorship, can anyone 
doubt that this is the paramount task of American business en- 
terprise? Russia is confident that our system simply will not 
work. Many indeed aver that she is biding her time to pounce, 
vulturelike, upon our moribund carcass when the swings of the 
business cycle plunge us into a last devastating depression. 

I am convinced that the salvation of all that has made our 
nation great is basically dependent upon our proving our mettle 
in the test in which we are engaged with alicn philosophies. 
Every one of these stems either from Marxian or Fabian social- 
ism, or both. In other words, they are economic philosophies, 
just as the American Free Enterprise System is an economic 
philosophy. It follows that the ideological struggle in which 
we are joined is a contest of economic ideas and ideals. How 
ironic that their systems, which have plunged half the world 
into poverty, austerity, or dictatorship, should be clothed with 
an aura of humanitarianism wholly false, while ours, which 
has brought to our people the highest standard of living in all 
the world and the greatest measure of happiness, should be re- 
garded as materialistic. Is it not then clear that we must make 
our system work? If, as | believe, this is what it will take to 
preserve our principles of government, the incentives provided 
by our individual enterprise system, our very libertics as free 
men, then surely management can sct for itself no more lofty 
objective than to make the American way succeed. 

How then shall we implement our purposes and in what order 
shall we write the agenda of management's obligation to 
leadership? First and foremost, I suggest that leadership, like 
charity, should begin at home. The primary obligation of any 
manager is to get his own house in order and keep it so. This 
requires eterna] vigilance and a constant spirit of healthy skep- 
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ticism with respect to all phases of the business organization, its 
personnel, its methods, and its policies. The opportunity for 
leadership in this situation is essentially an educational one. 
In such a program, management must set the pace for wisdom, 
judgment, and hard work. What's the matter with work, any- 
way? Are we forgetting the old copybook maxims and growing 
soft? It is vital that the entire organization, from president to 
office boy, shall be imbued with the will to accomplishment, the 
thirst for improvement, the fighting spirit of an athletic team. 
“l sometimes think we overplay the theory that every organiza- 
tion is the lengthened shadow of a man. A good captain is a 
tremendous assct, to be sure; but certainly, in ninety-nine cases 
out of a hundred, the able captain is good primarily because he 
knows how to inspire teamwork. In the ultimate analysis, the 
game of business is won not by star quarterbacks, but by the 
co-operation of a corps of men and women working in harmony 
and a common spirit of endeavor, as a smoothly functioning 
unit. Management's greatest challenge in its internal problems 
is to create such a team. 

If management's primary obligation is to manage, certainly 
its secondary obligation is to insure the future by providing 
ample reservoirs of management talent in the lower echelons. 
This involves a fine sense of judgment in the delegation of re- 
sponsibility. The manager who reserves to himself all of the 
difficult decisions, fearing to divide responsibility for success 
among the key men of his organization is failing in an im- 
portant tenet of leadership. This is true even though his own 
decisions be characterized by the wisdom of a Solomon, their 
implementation be rich in accomplishment. It is clear that 
management must take the lead in pursuing this policy if it is to 
be followed consistently throughout the organization. Some- 
one has said that a good manager is one who wears a worried 
look on the face of his assistant! There's something init. Cer- 
tainly the organization which has not been inspired by its head 
to share in the worrisome problems of the enterprise is not func- 
tioning as a tcam or realizing its potentialities. The younger 
personnel especially should be encouraged to take responsibility 
and use it. Men grow in stature with the assumption of re- 
sponsibility, and it is through such a process that tomorrow's 
managers are made. 

The management which plays a leading role in the meetings 
and councils of its trade associations, the professional socictics 
in its own field, the conventions and exhibitions pertinent to its 
activities, not only is broadening its own point of view; it is 
setting a vital and constructive example to the younger mem- 
bers of its staff. In this sort of activity, top-management 
should take care not to become a one-man show. Other mem- 
bers of the staff, and particularly the younger group, should be 
given the time, the encouragement, and not least of all the 
necessary expense account to be in the thick of all these things. 
The gains which accrue to industry at large from co-operative 
effort of this sort benefit cach member of industry enormously. 
The time and money which business devotes to them is the 
soundest possible investment. Forward-looking management 
today recognizes the value of intra-industry and professional 
contacts and fosters them. The sharing of ideas which is made 
possible by conferences such as the Annual Mecting of The 
American Society of Mechanical Engineers, for example, is of 
incalculable value to those who engage in them. 

Visitors from other shores never cease to marvel at the open- 
door policy which is practiced almost universally by American 
industry. In other lands, a trip through an industrial plant has 
to be planned in advance. More than likely it has been the 
subject of no little negotiation before it is accomplished. Here 
in America we embrace the thesis that we let in more light than 
we let out when we raise the curtains on our activities. This 
striving for light through the exchange of ideas is so common- 
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place in our country that we fail to realize that it is something 
relatively new in the world. Perhaps there is a natural human 
tendency to harbor the lessons one has learned, especially if they 
are believed to be in the nature of new discovery, whether ma- 
terial or intellectual, but it is an easy way to get intoa rut. It 
is no accident that the leadership in the professional socictics, 
the outstanding commercial and trade organizations, and the 
other groups which devote their efforts to wrestling with the 
problems of our national and international economy is exerted 
predominantly by representatives of successful businesses. The 
management is shortsighted indeed which does not urge the 
members of its staff to sharpen their wits by taking part in pub- 
lic and professional activity of this narure. Such participation 
is rewarding in the extreme. Inevitably, it heightens the men- 
tal stature of those who have a hand in it to the enduring benefit 
of the institutions which they represent. 

If I were asked to name the primary requisites for accomplish - 
ment in this life, I should list them as intelligence, initiative, 
and judgment. Intelligence—the ability and courage to think, 
which is one of the rarest of qualities. Initiative—the habit of 
doing things without being told. Judgment—a little more 
difficult to define, but perhaps the best definition is a good bat- 
ting average in your guesses. They won't all be right, but 
after all, George Kell of the Detroit Tigers, who led the major 
leagues during the past scason, registered base hits only a little 
over 34 per cent of the time. The assumption of responsibility 
by young executives under wise and mature guidance, and the 
affording to them of liberal opportunities to rub shoulders with 
the world, will go far in developing these vital qualities of 
leadership. 

Thus far I have dealt only with those affairs which are con- 
cerned with the internal operation of business enterprise and the 
contacts of business management with others within its own 
ficld. But now I shall curn to management's obligation to 
leadership in matters not immediately related to business prob- 
lems. Perhaps thereby I may gain a measure of indulgence 
from those who concluded from my opening remarks that the 
Golden Rule had no place in my industrial philosophy, that I 
was prone to reject the idea that cach man is his brother's 
keeper. Nothing could be further from the truth. I regard it as 
one of the essential obligations of management to take a zealous 
part in those community, regional, and national activities 
which are devoted to the maintenance of our country and our 
world as a sound and decent place in which to live. Let it not 
be thought that such concerns are inconsistent with my thesis 
that management's primary obligation is to make its business 
successful. American business enterprise will prosper and 
progress in more or less direct proportion to the maintenance of 
our high standard of living, which is the envy of all the 
world. 

Can anyone believe sincerely that our people will be hap- 
pier, that their living standards will be raised, that their ac- 
complishments will be greater, if we let a paternalistic govern- 
ment do all of the things for us that any red-blooded man 
knows he ought to do for himself? England is trying it, and 
look what is happening to her. If the process continues, she 
will lose her very character. To quote from the London Times, 
“The walls of the prison close in daily." The stultifying effect 
of transferring from the individual to the all-powerful state re- 
sponsibility for production, finance, housing, public health, re- 
tirement insurance—in brief, the adoption of the whole misera- 
ble enervating cradle-to-the-grave philosophy, is bringing 
about, as that same eminent journal concludes, ‘‘competition 
without rewards, wars without victory, statistics without end.” 
Ic is an alien trend, a very paralysis of initiative, and in the 
“‘land of the free and the home of the brave,"’ we want no part 
of it. But if we are to implement our resolution to be and re- 


| 
q 
a 
4 
i | 
{ 
| 
4 
j 
| 
| 
if 
j 4 
| 
; 
‘ert 
| 


Marca, 1950 


main free men, we must assume the responsibility for doing 
those things which otherwise most surcly the government will 
seek to do for us. 

Now bear in mind that when the government does something 
for us in areas which properly are not the province of the govern- 
ment, it is very apt to take two dollars out of our pockets, spend 
a dollar on red tape and the other dollar not too efficiently in the 
performance of functions which we could have performed much 
better for seventy-five cents. It is essential that business man- 
agement take the lead, both financially and with personal ef- 
fort, in supporting hospitals, schools, seats of higher learning, 
community funds, the Red Cross, the Blue Cross, the church, 
and all of the other institutional aspects of a free society. 
Furthermore, if we are to realize any sort of a fair return on the 
billions which the American taxpayer is pouring into Europe 
and Asia, our international relations in the ficld of business 
management cannot be abandoned to a paternalistic govern- 
ment. American business management needs to develop more 
active contacts with its counterparts in other lands, and should 
lend its support to organizations like the National Manage- 
ment Council, which seck to carry the voice of American busi- 
ness overseas. The leaders in the work of all of these bodies 
must be drawn predominantly from the field of management, for 
the direction of complex enterprise is peculiarly its sphere. 

In mecting this challenge, management not only is discharg- 
ing a moral obligation, it is performing an essential function of 
its position in society by creating a favorable climate for the 
success of American commerce and industry. ‘In brief, it not 
only is morally right; it is good business. Here again manage- 
ment must make it possible by encouragement, example, and 
support for the younger element in the business enterprise to 
play its role in these affairs. ; 

One of the first duties of the citizen in a republic is to make 
his influence felt on the course of legislation and in the selection 
of public servants. The measure of this obligation is the de- 
gree of one’s understanding and competence. Each should do 
his bit according to his lights and his ability. Thus perhaps the 
greatest indictment of American democracy is the failure of its 
business management to participate more broadly in politics. I 
do not imply by this that every man who fails to run for office 
is shirking his civic duty. Many a good manager makes a poor 
politician. Though he may aspire to be a statesman, there is 
grave doubt in my mind as to whether a great statesman must 
not be first a good politician. But one’s obvious shortcomings 
as a candidate for public office should not deter him from taking 
an active part in public debate and discussions on political and 
economic affairs, legislation, and related matters. Those who 
have the political bent most certainly should exercise it, and 
there must be thousands of them within the ranks of manage- 
ment. Thousands of others will discover unsuspected talent for 
political action if they will but address themselves to the 
pressing problems of the day. The obligation of management 
to leadership should be asserted where political temperament 
and competence are present. And let it not be forgotten that 
tomorrow's senator is cutting his political eyetecth in today’s 
local ward caucus. The young business executive, possessed of 
ideals of honest government and public service, should be given 
the chance to put them into practice. It is good insurance for 
tomorrow's industrial climate. 

Management's obligation to leadership has some negative 
aspects, too. All too frequently it finds itself the last line of de- 
fense against popular but specious economic and quasi-social 
movements. It is a difficult dilemma, fraught with no little 
risk of adverse repercussion to management's public relations. 
But the obligation is great. When our form of government was 
changed from a republic into a democracy through the direct 
election of United States senators under the 17th Amendment, 
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the most important check on impulsive and ill-considered legis- 
lation was removed. The national House of Representatives 
was originally created as the direct mouthpiece of the people. 
It always has been a precipitate and volatile body, but the 
founding fathers wisely created in the Senate a deliberative 
chamber to act as its balance wheel. The old Senate, respon- 
sible only to the state legislatures, was a deliberative body in the 
strict sense of the word. It had to be, for it took time for the 
senators of the old days to consult with the legislative groups 
back home, which met only periodically. Sudden waves of 
hysteria under such a system had time to abate and spend them- 
selves before crackpot proposals were reduced to statute. 
Those days are gone, alas, and our nation, which again I em- 
phasize was not founded as a democracy but with wisdom and 
foresight as a republic, has surrendered it pristine form. No 
longer have we, in fact, a House and a Senate in the original 
sense. We merely possess two peoples’ assemblies instead of 
one, with little or no hindrance to the rash impulse of mass 
movements. The dangers of adopting unwise legislation under 
such a system were grave cnough in the first instance; in a day 
when a single demagogue can talk to a hundred million people 
and even stand before them to grimace and gesture in his own 
likeness, they are a serious threat to our institutions. It is 
doubtful if all of the people can be wrong all of the time, and J 
am quite willing to agree that most of the people are probably 
right most of the time. Certainly, however, there is abundant 
evidence that a majority of the people can be wrong some of the 
time. Mass movements concentrate on objectives with little 
inclination to consider costs or consequences. Under such cir- 
cumstances, Management's instinctive tendency to weigh pro- 
posals in the light of their long-term potentials becomes of vital 
import to the health of our political economy. Who is better 
fitted to count the cost and to judge, as to legislative proposals, 
whether the game is worth the candle? Management has a 
very great obligation indeed to oppose, and influence others to 
oppose, all measures which will break down the strength and 
foundations of a great nation. 

It is a hazardous task which faces us. By definition, op- 
position is a negative process and therefore likely to be un- 
popular. We all like people whe do things better than we 
like people who are against things. Nevertheless, if we are 
to avoid the primrose path of socialism, leading straight to the 
destruction of individual freedom and the sacred privileges 
embraced within the Bill of Rights, management must stand 
its ground, as it would within its own business, when the 
crackpot and the visionary agitate for laws which will abro- 
gate the rights of free men, propose measures which our econ- 
omy cannot support without danger to its stability. Io 
performing this vital obligation of leadership, we must answer 
to our consciences. The management which is deterred from 
taking the long view for reasons of near-term expediency and 
business gain is selling its birthright for a mess of pottage. 
Opportunism is one of management's gravest temptations. But 
the laws, the tariffs, the rules by which the game of business 
is played, the mass movements supported, and the mob hysteria 
opposed, synthesize the future pattern of industry, commerce, 
and finance, the mosaic of our great industrial democracy 
itself. 

How then shall management chart its course? To direct its 
internal affairs so that business will succeed, to train the man- 
agers of the future, to create and defend an economic and social 
climate in which freedom of enterprise can prosper and to justify 
before the world by its deeds and accomplishments the exist- 
ence of such a climate—these are the prime obligations of man- 
agement to leadership. They are missions for men of high 
purpose, tireless vigor, creative intellect. God grant that we 
may fulfill them. 
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HE one outstanding weakness in registration procedure 
for professional engincers lies in the unnecessary barriers 
and hurdles that have been erected against interstate prac- 

tice. In the carly days of registration legislation, the oppo- 
nents of the movement predicted this difficulty; they feared that 
registration would become a nuisance and would be abused as a 
barricr to restrict interstate practice. In defending the pro- 
posed legislation, we assured all doubters that the administra- 
tion of registration would be in the hands of professional engi- 
neers of high ideals and that it would be kept sensible, clean, 
and fair. We promised that everything possible would be 
done to facilitate the free flow of engineering talent and services 
from state to state. We must keep faith with the profession and 
fulfill this promise. 

The primary purpose of professional registration is to climi- 
nate the practice of the unqualified. That is the sole justifica- 
tion. Any requirements or obstacles beyond the assurance of 
professional qualification are a perversion and abuse of regis- 
tration. 

Much progress has been recorded in extending and perfecting 
registration legislation and in improving registration procedure. 
The only phase in which progress has not been creditable to the 
engineering profession is in facilitating interstate practice. The 
outstanding importance of this phase of registration should be 
recognized. Freedom of interstate practice, without unneces- 
sary barricrs and restrictions, is more important in engineering 
than in any other profession. Selfish restrictions, provincial 
attitudes, unreasonable requirements, embarrassing hurdles, ex- 
orbitant assessments, and expensive and time-consuming pro- 
cedures must be eliminated. These have no place in the picture 
of professional registration 

Summarizing a two-year survey, including questionnaires and 
correspondence, a tabulation! of current requirements in the vari- 
ous states for ‘Registration by Endorsement Without Writ- 
ten Examinations’ is appended to this report. That tabulation 
is presented with a fecling of keen disappointment. We, who 
have been entrusted by the profession with the administration 
of registration, cannot be proud of that showing. 

In considering the broad question of interstate registration, 
three governing principles should be laid down 


1 The sole purpose of registration is to assure professional 
qualification. If an engineer of established standing and known 
qualifications applics for Registration by Endorsement, the state 
board should have full flexibility and discretion to grant Regis- 
tration by Endorsement without written examinations or other 
embarrassing requirements. 

2 The sole precaution to be taken in granting Registration 
by Endorsement is to make sure that it is not being used as a 
back-door route to evade qualification requirements by the expe- 
dient of first sccuring registration in another state of lower 
qualification requirements 

3. Anengincer should not be expected or required, as an evi- 
dence of good faith, to secure registration in all of the forty- 
eight states, in remote anticipation of possible future engage- 
ments or of possible future jacking-up of requirements. If he 


' Not included in this printing.—Eprror 

A report of the Committee on Registration by Endorsement presented 
at the annual meeting, Daytona Beach, Fla., Nov. 10-12, 1949, of the 
National Council of State Boards of Engineering Examiners 
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is properly qualified, he should feel reasonably assured of the 
availability of Registration by Endorsement in other states 
when and as he may need such registration. 

With these three basic guiding principles in mind, a review of 
the current requirements of the various state boards reveals the 
following features that call for correction: 

1 Insistence om Reciprocity Agreements. Insistence on reci- 
procity agreements is fundamentally wrong in principle. The 
individual applicant should be judged on his individual qualifi- 
cations. He should not be penalized for the inability of his 
home state board to enter into a reciprocal agreement. We 
have to recognize that different states have reached different 
levels or standards of qualification requirements, and the state 
having higher requirements should not be asked to lower them 
in order to enter into a reciprocity agreement. Petty jealousies, 
coercion, and retaliation have no place in registration procedure. 
Each state board should strive to do what is right and fair by 
the applicant without secking to cocrce another state board 
into a blanket agreement. 

2 Insistence on Written Examinations. Written examina- 
tions are designed for younger men, fresh out of engineering 
school or a few years after graduation. So used, they have their 
place as an impartial check of the applicant's educational prepa- 
ration and of the applicant's ability to apply that knowledge to 
practical engineering problems. Once the young man has 
passed a proper professional written examination in one state, 
he should not be required to pass written re-cxaminations in 
other states. That would make interstate registration an in- 
tolerable hardship. For older engineers of established profes- 
sional standing, twenty or thirty years after graduation, written 
examinations are out of place. For these older engincers of emi- 
nence, their record of work successfully accomplished is a more 
valuable index of competence than any classroom type of writ- 
ten examination. We may require the younger candidate to 
show a retained or refreshed knowledge of all the subjects 
taught in the classroom, but we can forgive the older engineer 
who has grown rusty in some of the unrelated academic studies 
through disuse but who has more than made up for it by growth 
in expert knowledge in his own field of practice and specializa- 
tion. For such older engineer, a written examination is both a 
time-consuming nuisance and an embarrassment. Prominent, 
highly qualified engineers have given up professional engage- 
ments in other states rather than subject themselves to the nui- 
sance and embarrassment of a written academic examination at 
their age. Insistence upon written examinations under such 
conditions is interpreted as a selfish closed-shop idea for the 
benefit of local engineers. Such provincialism has no place in 
the enginecring profession 

3 Insistence on Oral Interviews. A number of states require 
endorsement applicants to make a special trip to that state for 
an oral interview or examination. Some of these states specify 
that this oral examination must be at a regular formal meeting 
of the state board. In the case of state boards having infre- 
quent meetings, this may mean as much as a half-year's delay 
in securing Registration by Endorsement. In any case it means 
an expensive and time-consuming demand upon the applicant. 
All of this appears unreasonable and unnecessary. For appli- 
cants of questionable qualifications, an oral interview may be 
indicated as the most effective way of resolving any doubts. 
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For the young engineer who has moved into the state, a board 
interview is not a serious hardship. But for the busy practicing 
engineer of established standing and known quziifications, the 
requirement to travel to a distant state on a specified date for an 
oral examination is an unnecessary hardship. In probably nine 
cases out of ten, this requirement can and should be waived. 
The law should provide for oral examinations in doubtful cases 
at the discretion of the state board, but should not make oral 
examinations an inflexible mandate for all applicants. 

4 Mésinterpretation of ‘Grandfather’ Registration. Injustices 
have been caused by assuming that ‘‘grandfather registration” 
or “‘registration under a grandfather clause’’ necessarily con- 
sisted of mandatory registration of prior practitioners without 
examination of qualifications. If any state board interpreted a 
“*grandfather clause’’ as a mandate to issue blanket registration 
during the initial period without regard to competence or 
qualifications, that state board betrayed a professional trust. 
The applicant's claim that he was practicing ‘‘engincering’’ be- 
fore the registration law was enacted was in all cases subject to 
review by the state board before granting registration. With- 
out engineering knowledge and training, the applicant's prac- 
tice was not ‘‘enginecring’’; and working in a subordinate or 
subprofessional capacity did not constitute professional *‘ prac- 
tice."’ As far as is known, the state boards operating under a 
‘grandfather clause’ did not lower their standards to the point 
of accepting the unqualified and the incompetent. Morcover 
many of the states never had a ‘grandfather clause’’ in their 
registration laws. It is true that the older state registration 
laws operated for some years before written examinations were 
inaugurated. But that docs not mean that the earlier regis- 
trants under such laws were less qualified. In fact, in such 
states as New York, registration in the initial years was limited 
to the most eminent and the most highly qualified. The stand- 
ards for reviewing and evaluating educational qualifications and 
professional experience were even higher than in later years. 
In the later years the educational and experience qualification 
requirements could be somewhat relaxed since they were sup- 
plemented by the written examinations as a final check. Ac- 
cordingly it is a mistake and an injustice to rate the earlier regis- 
trants in such states as “‘grandfather’’ registrants merely be- 
cause they qualified before written examinations were estab- 
lished. It is equally a mistake and an injustice to discriminate 
against later registrants in the same states who have been 
exempted from written examinations for the same reasons of 
superior qualifications and long-established standing. To 
insist that such older engineers of established superior quali- 
fications take written examinations in other statcs before secur- 
ing Registration by Endorsement is contrary to the spirit of 
professional registration. 

In this connection, one important guiding thought is worth 
stressing. As long as there are exemptions in our registration 
laws, and as long as there are large groups of qualified men 
who are under the impression that registration does not apply to 
them, we must leave the door open for these men to qualify 
when they become sold on registration. Insistence upon writ- 
ten examinations for these older men would be a serious 
psychological hazard and would indefinitely retard the uni- 
versal acceptance and recognition of registration. Registration 
should not be made a punitive measure. We still have a selling 
job to do. An arbitrary, inconsiderate, and inflexible attitude 
alienates and antagonizes. We want to make friends. We 
want to win increasing support and co-operation for the regis- 
tration Movement 

5 Misinterpretation of “‘Equal Treatment."' Some state 
boards defend their oncrous requirements for endorsement 
registration by declaring that they cannot grant special privi- 
leges to nonresidents; if resident applicants are now required to 
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take the written examinations of that board, they argue, then 
all nonresident applicants must be required to take the same 
written examinations; and if resident applicants are required to 
appear before the board for an oral examination, they similarly 
argue, then nonresident applicants must likewise be required 
to appear before the board for an oral examination. This type 
of reasoning overlooks an important distinction. The non- 
resident applicant for registration by endorsement is not a 
neophyte seeking his first registration. He has already shown 
his good faith and he has already established his professional 
qualifications in his home state and usually in other states. 
He should not be penalized for not having secured the desired 
registration by endorsement in the specific state at an earlier 
date, years before he needed it. Registration would be a 
burdensome absurdity if every registrant were expected to 
secure registration in all of the forty-cight states in remote 
anticipation of future needs and of future jacking-up of require- 
ments. To be strictly fair, an application for endorsement 
registration should be considered by a state board under the 
requirements of that board as of the date of the applicant's 
origiaal registration in his home state, for that was the date 
at which the applicant established his good faith in securing 
admission into the engineering profession. Any subsequent or 
recent jacking-up of requirements applics properly to new 
registrants, but should not be applied retroactively to those 
already registered in other states any more than it should be 
applied retroactively to those already registered in the state 
under consideration. Morcover, the applicant for registration 
by endorsement is usually an older engineer of established 
practice and standing, and in such cases a written examination 
is hardly a necessary or valid test of professional qualifications 
and accomplishments. Likewise, appearance before the state 
board is not a serious hardship for the young local applicant, 
and a few months’ delay in securing registration is not a 
serious hardship; but for the busy older engineer engaged in 
interstate practice the requirement of a stated oral interview 
in another state is usually an unnecessary hardship, expensive 
and time-consuming, and often interfering with important 
professional engagements. If the applicant has to wait weeks 
or months for the stated interview, the commencement of im- 
portant engineering work may be seriously delayed or the 
applicant may have to surrender his engagement. Lip service 
to ‘‘equal requirements" results in tragic inequality of hard- 
ships. The excuse of ‘‘equal treatment’’ of new local ap- 
plicants and out-of-state engineers already registered in other 
states ignores the essential differences between the two cate- 
gorics and violates fundamental requirements of fairness and 
consideration 

6 Unreasonable Specifications of Initial Dates of Engineering 
Practie’ A number of state boards require the applicant for 
endorsement to show original registration or established prac: 
tice prior to various fixed specified dates. Some of these spect- 
fications are absurd and unfair. Two of the states require an 
endorsement applicant to show twelve years of practice prior 
to the enactment of a registration law in his home state! This 
is clearly discriminatory against those states that were the 
pioneers in enacting registration laws. An engineer from 
Wyoming, Louisiana, or Florida, would have to show estab- 
lished practice prior to 1895, 1896, or 1905, respectively, 
whereas an engineer from North Dakota, New Hampshire, or 
Montana would merely have to show practice since 1931, 
1933, or 1935. In the one case the applicant would be barred 
unless he showed 54, 53, or 44 years of professional practice, 
whereas in the other case he would need to show only 18, 16, 
or 14 years of experience to qualify for registration by endorse- 
ment. A Wyoming registered engineer with anything less 
than 54 years of professional practice would be compelled to 
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take a written examination in one state, even if he is an engi- 
neering graduate, and would be completely barred in another 
state, no matter how highly qualified he might be, if he did 
not happen to be a graduate from an accredited school. The 
discrimination, unfairness, and absurdity of such specifications 
anced no further comment 

7 Exorbitant Registration Fees. One state, or rather terri- 
tory, of the United States denies registration to nonresidents 
of that territory but will grant a temporary practice permit 
for a specific project for one year for a nonresident permit fee 
of $250. A fee of $250 per year or fraction thereof is a high tax 
on the right of professional practice. Obviously, the exaction 
or payment of such fee has little to do with the determination 
of professional qualifications. 

In the same vein, we have to deprecate the emphasis on 
“good standing” in some states, where the phrase is used with 
the meaning of keeping up the payment of annual renewal feces. 
Dire consequences are sometimes threatened for any interrup- 
tion of payment, including threatened lapse of license with 
future requirement of a written examination for reinstatement. 
How the payment or nonpayment of renewal fees changes an 
engineer's competence, it is difficult to see. A registered engi- 
necr should not be required to secure a license in another state 
until he needs it, and after his engagement in that state is 
finished he should not be subjected to a lifelong tax under 
threat of future reprisals. The lapsing of a registration in any 
state in which the engineer no longer needs it should be no 
reflection on his qualifications. For an engineer paying fees 1n 
several states because of past temporary engagements or past 
expectations of engagements, the continuing cumulative tax 
(with heavy penalties for oversight or omission) becomes quite 
a burden. Registration was not established for the benefit of 
state boards; on the contrary, we conceive the state boards as 
unselfishly serving the profession and the public. All of the 
emphasis should be on the qualifications of the registrants 
All other considerations must be subordinated or eliminated 

We assured the critics of registration and we promised the 
profession that registration would never be used as a source of 
revenue—that it would never be perverted into a racket for 
the benefit of any group or agency, public or private. We must 
scrupulously seek to make good on that promise. Professional 
services should not be subjected to a high interstate tariff for 
revenue or for exclusion 


RECOMMEN DATIONS 


All of she objectives and guiding principles of Registration 
by Endorsement can be accomplished by adopting two simple 
rules 

1 Waive written and oral examinations if the applicant has 
passed a reasonably equivalent written examination in another 
state 

2 Waive written and oral examinations in the case of 
registered engincers of long-established and recognized standing 
in the profession. 

It is assumed that the applicant mects the statutory require- 
ments in all other respects. If the applicant's standing and 
qualifications are known, the state board should have full 
flexibility and discretion to grant Registration by Endorse- 
ment promptly upon receipt of the application. 


CONCLUSION 


The National Council of State Boards of Engineering Exam 
iners has been criticized for the nonuniformity of registration 
requirements and, in particular, for the unsatisfactory status 
of interstate registration by endorsement. It is not the fault 
of the National Council. The National Council has no 
authority to command and no power to coerce member boards 


MicHANICAL ENGINEERING 


All we can hope to do is to exert influence in the right direction 
by education, by precept, and by persuasion. A committee 
report can be little more than a comparative compilation of 
procedures, presented for emulation or avoidance as the case 
may be. 

The Committee on Registration by Endorsement has devoted 
years of effort to this problem. It is a problem of education 
and persuasion. If this report is strongly worded, that is be- 
cause it is so important to stir state boards from their com- 
placent adherence to rooted attitudes and procedures. Pro- 
fessional registration is an ideal. To make progress toward 
the ideal, we must see the weaknesses and the defects that 
require correction. As member boards of a National Council, 
we must learn to visualize the problem from a national view- 
point. We are one profession, and we do not want to break it 
up into forty-cight mutually jealous and exclusive cliques. 

Dedicated to the ideal of one profession, as envisioned in the 
highest concepts of the registration movement, this report is 
submitted ‘‘with malice toward none, with charity for all, 
with courage to do the right as God gives us to see the right.”" 


Aviation as an Instrument of Peace 


(Continued from page 228) 


minute. We are today facing a real danger in a time of shrink 
ing budgets that this growing obsolescence will be overlooked, 
that the seed corn of research and development funds intended 
for airplanes of the future will be consumed. We face the 
necessity of providing new research facilities and of conduct 
ing new and intensive research caused by the development of 
the jet engine and the attainment of supersonic flight. Un- 
fortunately, the speed of sound cannot be abolished by ex- 
ecutive decision. The maintenance of technologic leadership 
is the only hope of obtaining air power sufficient to serve as 
an instrument for peace. 

Can then an instrument of destruction really be an instru 
ment of peace? The answer is certainly yes, or rather that any 
instrument, any inanimate creation of man can be cither, 
whether it be automobile, rifle, crowbar, or airplane. The re- 
sult is determined by the purpose and skill of the user. Let us 
then look once more at this condition of peace which we all 
desire, and to whose establishment we should devote all the 
instruments available to us. 

We began with a state of quict or tranquillity, and since 
engineers are supposed to be concerned with the world of in- 
animate Nature, your attention was diverted to a world of 
physical activity—directed, however, to useful human ends 
Had we continued with the dictionary definition, we would 
have read next, ‘‘public quiet, order and security," then the 
negative concept of peace as ‘freedom from ‘personal strife and 
quarrels’’ and ‘‘freedom from international hostilities."" We 
then arrive at ‘tranquillity of mind or conscience,’’ a positive 
concept but now referring to man's spiritual environment. | 
submit that it is this latter kind of peace that the human race 
seeks and that it is not to be found either in a world which is 
filled with fears of war, hunger, and pestilence, or in a world of 
physical and mental inactivity. Rather is it to be found in a 
society of free men solicitous of the worth of every human being 
and wishing for each and every one not only the material 
blessings of adequate housing, food, medical care, and trans- 
portation, etc., but also the incentive of mental and spiritual] 
growth and accomplishment. To such a peaceful world, the 


acronautical engineer and his fellow engineers can contribute 
invaluable tools, and can join in using them for the welfare of 


their fellow men 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


Compucap anv Eprrep sy J. J. Janurtscn, Ja. 


ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given. 


Synthetic Mica 


YNTHETIC mica, with essentially the same properties as 

natural mica, but able to withstand much higher tempera- 
tures, has now been crystallized successfully by Dr. Herbert 
Insley, Alvin Van Vaikenburg, and Robert Pike, at the National 
Bureau of Standards. This work is part of a broad program 
of fundamental research on fluorine-type artificial minerals 
carried on by the Bureau under the sponsorship of the Office 
of Naval Research. The synthetic-mica phase of the program 
has been carried out in co-operation with the U. S. Bureau of 
Mines and the Colorado School of Mines. 

In the Bureau's work on synthetic mica the requirements of 
eventual quantity production have always been kept in view. 
Mica could be synthesized by duplicating the conditions under 
which it is formed in nature, but this would involve extremely 
high pressures as well as high temperatures. For safety and 
convenience it is better to work at atmospheric pressure. For 
that reason the Bureau's scientists are using fluorine as a 
crystallizing agent to grow crystals of mica without using high 
pressure. Natural fluorine is a gas, poisonous and difficult to 
control, but a group of synthetic fluorine compounds, the 
fluorosilicates, provides a convenient way of introducing 
fluorine into mica synthesis. 

The raw materials for making synthetic mica are similar to 
the raw materials sometimes used in making glass: quartz, 
magnesite, bauxite, and a fluorosilicate compound (the only 
unusual ingredient). The raw mixture is placed in a platinum- 
lined crucible and melted in an electric furnace at a temperature 
of nearly 1400 C. As the furnace cools, mica crystals grow 
from a tiny seed at the bottom of the crucible. 

The most satisfactory synthetic mica developed so far has the 
chemical formula K«Mgy2Al,SiOwFs. This is equivalent to 
a form of natural mica in which the hydroxy] radical has been 
replaced by fluorine. Impurities may occur in the synthetic 
mica in the form of milky films parallel to the individual layers 
or white patches between crystals. Crystals free of impurities 
are clear and transparent, and thin flakes are casily split away 
along the planes of natural cleavage. The synthetic form has 
physical properties which compare favorably with natural 
mica. Electrical measurements ‘on several clear flakes, */, 
in. sq X '/32 in. thick, indicate a diclectric constant of about 
6.3. The largest crystals grown thus far at the Bureau have 
a surface arca of 4 sq in. 

The United States is the world’s largest consumer of natural 
mica, but it produces only enough to meet a third of its re- 
quirements. During 1948 the United States imported more than 
10,000 tons of high-grade mica, mostly from India and Brazil, 
valued at more than 15 million dollars; in the same period, 
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domestic high-grade production totaled only 135 tons with 
a value less than $0,000 dollars. 

Since the war, world production of natural sheet mica has 
declined sharply, while production of ground mica has shown 
a continuing rise to mect the needs of roofing, paint, and rubber 
industries. The drop in sheet-mica output reflects not only 
decreasing military demands for high-grade mica but also 
increasing labor costs which make hand-processing unprofita- 
ble. The usable sheet product is only a small fraction of the 
total processed volume. Some foreign countries can still 
process natural mica cheaply by hand methods, but producers 
in the United States are now concentrating on the production 
of ‘‘half-trim"’ mica. 

Successful control of crystal orientation in the growth 
of synthetic mica would mean that machine methods could be 
used for large-scale domestic production of sheet mica, In 
this way mica synthesis could make the United States self- 
sufficient in high-grade mica insulating materials. 


Palletless Materials Handling 


T has often been stated that the large-scale use of pallets 

in the field of materials handling depends upon the develop- 
ment of cheap expendable pallets. To date, reports indicate, 
their cost has been too high. Besides cost, however, another 
limitation is that the small customer is not interested in pallets 
because he has neither the volume, layout, nor equipment, to 
justify them. 

A partial answer to expendable pallets has been offered by 
the Yale and Towne Manufacturing Company, through the 


How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) 
technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest’’ section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources: i.e. (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page. 
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development of a serics of palletless materials-handling at- 
tachments. These attachments, some of which were recently 
shown and described at a Yale materials-handling demonstra- 
tion in New York, N. Y., are all interchangeable, and should 
provide all types of industry with modern materials-handling 
improvements which can be put profitably to work. 

Brief descriptions of the attachments shown in the accom- 
panying illustrations follow: 

Fig. 1 shows a hydraulically operated roll-handling attach- 
ment which revolves 90 deg to up-end rolls of paper, linoleum, 
cloth, rubber, roofing material, and other rolled materials 
The mast of the truck tilts back, cradling the load when picked 
up horizontally, thus preventing it from rolling off the attach- 
ment. The truck can stack rolls endwise or in horizontal tiers. 

An end dump hopper for handling hot castings, steel scrap, 
forgings, machined parts, and the like, is illustrated in Fig. 2. 
It requires no extra motive connections. A hook is secured to 
the mast of the truck and this hook, when engaged, holds the 
back bottom edge of the bin in place so when the forks are 
lowered the front end of the bin drops downward and the bin 
spills its load. The level of discharge is regulated by the mast 
elevation when dumping 

The bottom dumping hopper, Fig. 3, is similar to the hopper 
in Fig. 2 but differs in that a hook suspends this bin from the 
top, and when the forks lower, the bottom of the bin hinges 


downward to release the load. Because it is totally enclosed 
and can carry a full load, this hopper is well adapted for han- 
dling sand, lime, stone, etc. 

The attachment shown in Fig. 4 was developed primarily 
to handle tin plate, but is now also used for other sheets of 
material which have a tendency to slide during transport 
When lifting, the forks float downward about two inches pull- 
ing the two iron ‘‘hands’’ down on the load, holding it firmly 
in place. The hands can be adjusted to accommodate stacks of 
varying height. 

A hydraulically operated clamp, which opens to 72 in., is 
shown in Fig. 5. This device is particularly suited to handle 
large-size units such as bales of cotton, large crates, card- 
board containers, drums, and boxes. 

Boxes, barrels, bales, drums, and cartons can be handled in 
multiple units with the hydraulically operated pallet unloader 
and pusher, Fig. 6. Hydraulic cylinders unfold the pushing 
device which shoves loads off the forks. Pallets are not re- 
quired when handling large loads which straddle both forks 
Pallets can be climinated when handling smaller loads by 
placir.g a metal plate over the forks and stacking the goods on 
this plate. As the pusher is extended, the truck moves back- 
ward, a locking device holding the plate on the forks. Thus 
manual handling for loading railway freight cars, for example, 
is eliminated 
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The hydraulically operated pusher, Fig. 7, is similar to the 
one in Fig. 6, the difference being that the pusher in Fig. 7, is 
equipped with a ram for pushing off coils of steel, wire, pipe, 
etc. 

A multiple-keg-handling attachment is shown in use in Fig. 8. 
Hydraulically operated, this device can handle kegs, small 
drums, and cylindrical cardboard containers. This handler is 
particularly advantageous when loading and unloading freight 
cars and street trucks because containers do not have to be 
manually placed on or taken off pallets or skids for han 
dling 

Fig. 9 shows a simple device for handling disk-shaped objects 
such as railroad-car wheels. It is a hoclike attachment hinged 
to the mast of the fork truck. The operator engages and dis- 
engages the ‘‘hoe’’ by means of a wire attached to the hoe and 
looped over the top of the mast. 

The hydraulically operated shovel scoop, depicted in Fig. 10, 
is adapted to handle loose free-flowing materials such as coal, 
gravel, sand, loose chemical batching ingredients, etc. It 
holds up to 27 cu ft and rotates upward to hold the load during 
transport. Dumping can be accomplished from any height on 
the mast. 

The multiple-fork attachment, Fig. 11, was designed specifi- 
cally for handling concrete blocks, rough shell, pipe, etc. In- 
dividual forks can be lifted manually a few inches for align- 
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ment with each of several blocks which make a load (that 
is why two of the forks appear staggered). Actually, when 
lifting the load, all forks are on the same level. 

Fig. 12 shows the ‘‘load-hugger,’’ which handles cither 
flat-sided or cylindrically shaped loads, such as bales of fabric, 
large crates, pigs, and drums. The forks grasp the load in a 
pincherlike movement. 

Besides the foregoing devices, other devices developed by 
Yale include a gooseneck boom for carrying buiky loads or odd- 
shaped loads that cannot be casily handled on forks; an attach- 
ment (removable fork extensions ) for handling extra-long loads; 
a load backrest for supporting extra-high or wide loads; a hy- 
draulically operated clamping revolving paper roll handling 
device; a hydraulically operated double-drum handling attach- 
ment; a multiple-drum carrier hydraulically operated, which 
carrics four drums without the use of pallets; a hydraulically 
operated rotating carriage for pouring liquids (molten metal) 
or dumping bins; and a hydraulically operated side-shifter at- 
tachment for positioning loads close to walls and pillars and in 
confined areas such as freight cars and truck trailers. 

All of these attachments are quickly interchangeable and can 
be used on Yale and Towne battery-powered and gasoline- 
powered hydraulically equipped fork trucks. They can also be 
used on Yale's battery-powered hydraulically equipped 
“walkie’’ trucks 
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Iron-Ore Discovery 


ISCOVERY in Venezuela by the U. S. Steel Corporation of 
what is claimed to be the largest and richest iron-ore 
deposit in the history of the world, is described by T. W. Lip- 
pert, manager of publications, AIME, in the February, 1950, 
issuc of Mining Engineering. This rich lode of iron ore first 
attracted the interest of Corporation geologists in April, 1947, 
when they acrially photographed the area south of the Orinoco 
River and west of the Caroni, a tributary of the Orinoco. This 
few mountain of ore, Cerro Bolivar, juts starkly upward 2000 
ft from a great surrounding area of flat savanna grasslands. 
The movntain is visible for a great distance; it appears on 
many maps, and it is 50 miles from the well-known ore hold- 
ings of M. A. Hanna Company and Bethlehem Steel Company 
at El Pao, cast of the Caroni. ; 

Diamond-drill holes in Cerro Bolivar show iron ore of almost 
theoretical maximum purity all the way down for 148 ft. Ore 
will be quarried from the top of Cerro Bolivar and dropped on 
to a 4-ft conveyer belt some 2 miles long, which will carry the 
ore from the 2900-ft level down to railroad cars at a 1600-ft 
level. The belt will generate enough clectric current for the 
new townsite and all the area operating facilities. 

According to the article, the discovery of Cerro Bolivar was 
che terminal point of a quict but record-breaking search for 
foreign ore around the entire periphery of the North and South 
Atlantic Oceans, covering some § yr and involving thousands of 
men inspecting deposits in the entire Caribbean area, South and 
Central America, Africa, Canada, Alaska, and Sweden. 

The U. S. Steel Corporation has kept the magnitude of its 
tind secret in order to verify its world-record magnetometer 
readings by means of extensive diamond drilling. More than 
one billion tons of iron ore of practically maximum theoretical 
purity have already been uncovered. U. S. Steel has obtained 
18 denouncements of 100 yr duration in the Cerro Bolivar area, 
and six concessions of 40 yr duration in the La Grulla area, east 
of the Caroni 

A former M. A. Hanna geologist, Mack C. Lake, made the 
discovery for U. S. Steel and has now been made first president 
of the subsidiary organization, Orinoco Mining Company. 
Plans are being rushed forward to open up the Cerro Bolivar 
area to speed ocean shipment of ore into Birmingham, Ala., 
Baltimore, Md., and Trenton, N. J. It is planned to mine 10 
million tons annually by late 1953; later, at least 15 million tons 
annually. Total investment cost by U. S. Stcel in Venezuela, 
including giant ocean ore carriers, will approximate $400 mil- 
lion. A decision will soon be made as to whether the ore will be 
brought out of Venezucla via the Orinoco River. If so, dredg- 
ing of 46 million cu yd of river bottom will be required to open a 
channel 170 miles upstream to a rail loading terminal at the 
confluence of the Orinoco and Caroni Rivers, some 91 miles by 
railroad from Cerro Bolivar. The other option is a 274-mile, 
$100 million railroad across country from Cerro Bolivar to deep 
tidewater at Puerto de la Cruz, near Barcelona, which will re- 
quire a 4'/ymile bridge across the Orinoco near the town of 
Ciudad Bolivar and will pass through active oil and gas fields. 

For the ocean hauls plans are under way for the construction 
of giant ocean ore carriers, probably 45,000 tons. The largest of 
Great Lakes ore carriers haul 18,000 tons. The first 2 million 
annual tons of Venezuelan ore will go into Birmingham, where 
the richer ore will immediately raise production by 15 per cent 
with the same physical equipment. Many millions of tons will 
come from Baltimore into the Pittsburgh and Youngstown 
districts. Adequate bulk unloading facilities are already in ex- 
istence at Baltimore 

The discovery of this deposit of iron ore in Venezuela and the 
plans going forward for its development will have a profound 
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influence on the American steel industry and the entire American 
economy, Mr. Lippert states. It is expected that the Vene- 
zuelan ore will arrive in the Pittsburgh and Youngstown arcas 
at a lower unit cost than the Lake Superior natural ores. The 
Venezuelan ores likewise are expected to show a lower unit cost 
in the Pittsburgh area than any future deliveries from Labrador 
or beneficiated low-grade ores from Lake Superior. The Cor 
poration, as usual, will sel] iron ore to all other steel companies 
which may wish to buy. 

The availability of Venezuelan ore comes at an opportune 
time, just when the serious depletion of natural ores in the Lake 
Superior region is forcing the entire steel industry into a tre- 
mendous capital expenditure to develop concentration plants to 
grind and separate the low-grade taconite ores in the Superior 
region. 

According to Mining Engineering, the Lake Superior direct 
shipping ores face exhaustion between 1965 and 1970 at present 
rate of consumption. If a minimum of military reserve of open 
pit ore is to be maintained, the current development of low 
grade ore must accelerate greatly. This will demand tremen 
dous capital expenditures. 

By mid-1960 it is expected that steel companies, other than 
U. S. Steel and Bethlehem, will be basing their production on 10 
million tons of ore annually from Labrador, 17 million tons of 
taconite concentrates, '/, million tons from Liberia; and will be 
buying about 4 million tons of Venezuclan ore. This will in 
volve new investment of well over $600 million, exclusive of the 
lake vessels required for Labrador ore. 

By mid-1960 U. S. Steel's ore balance sheet will show 15 
million tons annually from Venezuela and 10 million tons of 
beneficiated Lake Superior taconites. U. S. Steel definitely 
plans to dave '/2 million tons of taconite capacity in operation 
by 1952. All this will cost the Corporation some $600 million, 
not including the cost of an eastern seaboard steel plant. 

Between now and 1965 American steel companies must invest 
more than $1.2 billion in taconite plants and foreign ore 
sources to take the place of the rapidly disappearing Superior 
natural ores. This sum is in addition to usual year-to-year 
capital expenditures. Some of this added cost will of necessity 
reflect back into the market price for finished steel, but the 
price rise which might have been as much as $4 a ton, if bene 
ficiated taconites carried the entire burden, will be greatly 
modified because of the ore strike in Venezuela. 


High-Speed Photolight 


NGINEERS are now photographing missiles moving many 
times faster than sound and even making pictures of 
sound waves themselves, William R. Plant, a General Electric 
Company engineer, said recently before a meeting of the Ameri 
can Institute of Electrical Engineers in St. Louis, Mo. Mr 
Plant described methods for making pictures with exposures of a 
few millionths of a second. He also said that techniques 
have been devised for making sound waves visible as they pass 
through air. Such pictures are proving invaluable in research 
into the behavior of missiles in flight and wind-tunnel models of 
faster-than-sound aircraft. 

He said that high-speed photography is often the only way to 
gather information on action thousands of times quicker than 
the eye can follow. 

The fastest camera shutters can cut exposure time down only 
to about one thousandth of a second, which is long enough for 
an army rifle bullet to travel almost two feet. Hence ex- 
posures in the millionth-of-a-second range must be made with 
quick flashes of light rather than by means of fast shutters. 

Mr. Plant described a special photolight, designed in the G-E 
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FIG. 1} HIGH-SPEED PHOTOLIGHT 


(A 0.22-caliber bullet smashed through a glass jar, then broke an elec- 

crical conductor to take this picture. Breaking of the conductor set 

off a high-speed photolight, which illuminated the action for two 
millionths of a second.) 


General Engineering and Consulting Laboratory, Schenectady, 
N. Y., which gives a brilliant flash of light lasting only two- 
millionths of a second. He showed pictures of bullets and 
shells in flight which were taken with an ordinary camera and 
the high-speed photolight 

Photographing sound waves, which move at about 760 mph, 
require a high-speed flash and a special optical system, which 
can cast into sharp relief varying densities of air. This method 
is known as “‘schlicren technique,"’ and produces photographic 
images of sound waves, which are areas of high compression in 
air 


Coal to Gasoline 


HE Coal Hydrogenation Demonstration Plant at Louisiana, 

Mo., has completed a continuous 7-week “‘break-in’’ run, 
converting coal-tar oil and Wyoming coal to gasoline and 
other liquid fucls, it was announced by Oscar L. Chapman, 
Secretary of the Interior. 

This operation is deemed of particular interest, Secretary 
Chapman said, because it is the first time that substantial 
quantities of oil have been made from tar oil and coal by hydro 
genation in this country. The basic plant design proved to be 
sound and operable, he said. With minor changes and ad- 
justments, the plant will be a useful tool in the development and 
study of the processes for the conversion of coal to liquid fuel 
It is contemplated that a wide variety of other coals will be 
tested later. 

The demonstration plant was designed to produce 200 to 300 
barrels of liquid fucls daily from coal in the two high-pressure 
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steps with pressure release and fractionation of the products be- 
tween stages and at the end of the second step. In the first 
stage, called the liquid-phase hydrogenation, a paste of pul- 
verized coal and heavy oil is converted by the addition of hydro- 
gen to mainly a synthetic crude oil. In the second step, or 
vapor-phase hydrogenation, this crude is hydrogenated further 
to produce high-grade synthetic gasoline and other fucl-oil 
fractions. The plant utilizes American-made equipment 
throughout. 

The vapor-phase plant was operated last April to hydro- 
genate lignite coal-tar distillate to gasoline and Diesel fuel. 
However, the current liquid-phase run was the first during 
which coal tar and coal-paste feed stocks were converted to 
synthetic oils. The operations were carried out at a pressure of 
10,000 psi and a temperature of 850 F, producing gasoline, 
naphtha, and vapor-phase charging stock. 

After a thorough pressure-testing period, inert nitrogen and 
later hydrogen were circulated through the system to break in 
moving machinery and test the instrumentation. The actual 
break-in operation started with the introduction of high- 
temperature coal-tar oil on October 12. The charging stock 
and hydrogen first were circulated at full pressure and reduced 
temperatures, then the temperature was gradually raised to the 
reaction level. The tar-oil hydrogenation was conducted at 
850 F and after the available stock was used up, a paste con- 
taining 25 per cent Wyoming bituminous coal was introduced 
The run continued in a very satisfactory manner and was termi- 
nated with a planned shutdown on December 2. Detailed opera: 
tional and production data are available but are not considered 
representative as the purpose of the run was exploratory. 

For a description of the plant see ‘Coal Hydrogenation,” 
by J. A. Markovits in the July, 1949, issue of Macnanica. 
ENGINEERING, pages 553 to 560 


Mercury Steam Station 


HE first installation of a mercury-unit power station de- 

signed and constructed as a complete power-gencrating 
unit was placed in service at Portsmouth, N. H., on January 18, 
by the Public Service Company of New Hampshire. Built by 
the General Electric Company, this new station, having a rated 
capacity of 40,000 kw, is expected to be one of the most ef. 
ficient fuel-burning plants of its size in the world. 

Named the Schiller Station, in honor of Avery R. Schiller, 
president of Public Service, the new plant consists of two stand- 
ard design 7500-kw mercury-turbine generators, two mercury 
boiler furnaces, two heat-exchange units called condenser boilers, 
and a 25,000-kw steam-turbine generator. 

The decision to build a fuel-burning plant employing the 
mercury-steam or binary cycle was influenced by the unrclia 
bility of water power and the extremely high costs of fuel in 
the New Hampshire area. 

By its very nature, a binary cycle is more expensive to con- 
struct but it will produce a given amount of electricity from 
about three fourths of the fuel needed in a conventional steam 
plant. 

In operation, heat from the burning fucl is absorbed by liquid 
mercury within the tubes of the mercury boiler to form mercury 
vapor, which passes from the boiler to the mercury turbine, 
where the vapor releases a portion of its energy to produce 
electric power. The vapor from the turbine is exhausted to 
the vacuum shell of the mercury-condenser boiler. There it 
condenses and releases its heat of vaporization to water within 
the tubes. The liquid mercury is returned from the sump, 
or hot well, to the boiler by a mercury feed pump. 

The water in the condenser boiler which absorbs the heat 
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from the exhaust mercury vapor may be boiled into steam at any 
desired pressure. The steam so derived, after being superheated 
by recirculation through the tubes located in the gas passages 
of the mercury boiler, drives the 25,000-kw stcam-turbine gene- 
rator. In effect, the condenser boiler which condenses the 
mercury vapor and boils the water is an evaporator which 
makes possible the use of water of poorer quality than could 
be tolerated in a conventional steam cycle 

The Schiller Station can operate with either Bunker ‘'C"’ 
fuel oil or pulverized bituminous coal. Both types of fucl 
burning equipment are of standard design with the exception 
that a set of low-load fucl-oil burners have been provided for 
cach mercury boiler to satisfy expected station minimum-load 
conditions 

When the plant is operating on fuel oil, as it does presently, 
the fuel oil flows by gravity from the main storage tanks into a 
3000-gal station storage tank 

The fuel oil is then pumped from this storage tank through 
the fucl-oil heating system, metered, and finally burned in the 
mercury-boiler furnace 

To operate the plant with pulverized coal, when desired, 
crushed coal from the storage yard may be brought into the 
station by means of an inclined-belt coal conveyer which dis- 
tributes the coal to a 1000-ton coal bunker mounted in a coal- 
preparation bay in front of the two mercury boilers 

The coal flows downward from the coal bunker through 
suitable pipes; it is weighed and then pulverized before enter- 
ing the furnaces where combustion occurs. 

The fly ash produced from the burning coal will be caught 
by the fly-ash precipitation equipment and removed from the 
station by means of a pneumatic ash-removal system 

The electrical control room is clevated above the curbine- 
room floor so that the control-room operator may have a com- 
plete view of the main operating floor 

Actual control and operation of the mechanical equipment is 
from a centrally located supervisory control room on the main 
operating floor. Practically all of the station auxiliary equip- 
ment is started or stopped by suitable control switches from the 
supervisory control room, while the three main turbine sets 
must be manually started by a hand control on cach unit. 
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When the main equipment is once in operation and ‘‘on line,"’ 
the complete control and loading of the units is by cither manual 
control or full-automatic control from the supervisory control 
room. 

Unlike the usual steam-generating station, when the plant 
is operated at base load, the two mercury turbines operate with 
their control and stop valves in the wide-open position, thereby 
receiving their mercury vapor directly from the vapor drums 
of the mercury boilers. The clectrical output from the mer- 
cury-turbine generator is therefore a direct function of the 
rate of vapor generated by the fuel supplied to the mercury- 
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boiler fuel burners. The 
greater the electrical load de- 
mand, the greater the direct 
fuel requirements. 

The effect of such an oper- 
ating procedure upon the 
output of the 25,000-kw steam- 
turbine generator 1s quite defi- 
n ite and positive, as the steam 
produced by the rejected heat 
of the mercury turbines’ ex- 
haust must be utilized by the 
steam-turbine generator to 
produce some 60 per cent 
of the cotal electrical output of 
the station. Therefore, like 
the two mercury-turbine sets, 
the electrical output of the 
steam unit, and subsequently 
the entire station, is really a 
direct function of the rate of 
fuel burned in the mercury 
boilers. An increase or de- 
crease in the load demands 
upon the station must be satis- 
fied by the quantity of fuel 
burned. 

The station may be operated, 
if desired, tocontrol the system 
frequency by proper manipulation of the steam- and mercury- 
turbine speed governors. At the present time the station is 
operating as a base-load unit, thereby utilizing this highly ef- 
ficient power plant to produce the maximum amount of 9200 Bru 
per net kw for use by the system. 

The electrical energy thus produced is generated at 13,800- 
volt, 3-phase, 60-cycle, and the output of the three generators is 
paralleled on the 13,800-volt bus from which outgoing feeders 
are run to the step-up power transformers located in the out- 
door substation. 

Power for operating the station auxiliaries is taken from the 
main bus through two transformers which supply two groups 
of 2300-volt auxiliary switchgear. Connected to each one of 
these groups is a load-center substation for the 460-volt serv- 
ices. 

Automatic equipment is used extensively for transferring 
auxiliary supply sources and bringing reserve auxiliaries into 
operation. An extensive annunciator system informs the con- 
trol-room operators of the occurrence of abnormal conditions 
in the operation of the station while an automatic telephone 
system and separate loud-speaker paging system provide com- 
munication throughout the plant. 

The plant heat balance was set up on two bases, one when the 
plant is burning Bunker “‘C’’ fucl oil and the second when 
the plant is operating with pulverized Eastern bituminous coal. 
The station gross generation is expected to be the same when 
operating with cither coal or oil as the fuel, alchough the final 
net send-out per hour from the plant will be slightly less with 
coal firing due to the additional power requirements of the coal 
preparation and certain other auxiliary cquipment. The 
station net heat is lower when burning fucl oil because of lower 
auxiliary power requirements and higher boiler efficiency 
When operating at design rating, the plant net heat rate when 
burning Bunker *’C’’ was expected to be 9200 Bru per net kwhr 
and 9420 Bru per kwhr when burning coal 

Cost of the plant and its associated substation and trans- 
mission-line connections will be approximately $13,000,000 
While this may appear high for a 40,000-kw plant, it was 


FIG. 16 TURBINE ROOM AT NEW SCHILLER STATION 


(In foreground is 25,000-kw steam-turbine generator. To the rear is one of the station's two 7500-kw 
mercury-turbine generators 


pointed out that much of the money spent for land, dock- 
age, fucl handling, fuel storage, condensing water, and the 
like, will be adequate for a plant at least four times the size of 
this first unit. 

The output from Schiller Station will combine with the out- 
put from the company’s six other fucl-burning plants and 31 
hydroelectric plants to supply the utility's 117,000 customers 
in about 70 per cent of New Hampshire, together with other 
New Hampshire electric companies and co-operatives which are 
normally supplicd with power by Public Service. Schiller 
Station will make a considerable addition to the total of New 
England's clectric-generating capacity, which is now being 
greatly expanded to meet the ever-increasing needs in homes, 
farms, and industries 


Wind Tunnels 


Subsonic Tunnel 


NEW wind tunnel opened recently at the University of 
Maryland, according to the Pegasus, November, 1949, 
promises to be one of the key instruments in deciding the shape 
of things to come in aeronautical and allied fields. 
The newest of its kind in the country and perhaps the best in 
eastern United States, the tunnel began operations last July 
Most of its current work is military and much of it top secret, 
but provisions are being made for testing civilian equipment. 
The Maryland tunnel is a medium-speed subsonic type, with 
a top wind velocity of 350 mph. Tunnel propeller is 19 ft in 
diam, with seven blades. It is powered by a 1750-hp electric 
motor, which spins the blades at a rate of 600 to 700 fps—a top 
tp speed of 400 mph 
An claborate electrical control system for the motor main 
tains the speed of rotation within one quarter of one per cent of 
any desired value up to a maximum of 850 rpin. 
Test section of the tunnel includes a shell of reinforced con- 
crete with smooth walls hand-finished on the inside to offer a 
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minimum of flow resistance. The section is 7 9 ft high X 11 
ft wide, permitting model wing spans of 8 or 9 ft. Large 
panels of bulletproof glass and recessed lights provide excellent 
visibility. 

While student talent will have opportunity to study models, 
ander test in the artificial big wind, officials are proceeding 
with great care in setting up the training program which will 
be one of the cunnel’s outstanding uses. Models used can cost 
from $10,000 to as much as $500,000 each and careless handling 
in the tunnel could result disastrously. Too much wind may 
tear the model apart and scraps hitting the tunnel prop could 
do tens of thousands of dollars worth of damage. A loose 
model caught in the tunnel is a lost model 

Staff, students, and graduate students are therefore being 
crained with great care. It is planned to have as many as six 
graduate students working on projects toward their masters or 
doctorate degrees. Meantime, the tunnel’s present staff of ten 
operates the runnel 


3000-Mph Tunnel 


The largest wind tunnel at any university for research on 
problems of high-speed flight was dedicated recently, mark- 
ing completion of the Naval Supersonic Laboratory at the 
Massachusetts Institute of Technology, Cambridge, Mass. 

Constructed under the auspices of the Navy Bureau of Ord- 
aance, the wind tunnel was operated successfully at a speed 
ewice that of sound. The cunnel is designed to provide speeds 
canging from 1.2 to 4 times that of sound—up to 3000 mph. 

The Naval Supersonic Laboratory, including building, wind 
cunnel, and associated instruments, represents a capital invest- 
ment of $2,600,000. It marks a substantial increase in the 
laboratory facilities of the Institute, and will be devoted to 
both fundamental research and education 

The Laboratory will be used for testing scale models of super- 
sonic missiles and components and for research to obtain basic 
acroballistic information. Results of the research completed 
in this wind tunnel, it was reported, should make possible 
umprovements in high-speed missiles and aircraft of both 
piloted and automatically guided types. An extensive train- 
ing program for advanced students at the Institute will be 
undertaken in conjunction with the laboratory's research. 

The test section of the new wind cunnel, where models are 
studied in the high-speed air stream created by the machine, 
measures 3 sq ft (18 X 24in.). By changing the density of the 
air passing through the test section, conditions of guided mis- 
sile and airplane flight at high altitudes can be duplicated 

The wind tunnel is capable of sustained high-speed operation 
and is therefore suitable for the study of problems which re- 
quire equilibrium conditions, it was pointed out. 

The wind tunnel is a huge closed steel channel, through 
which dry air is circulated by two large centrifugal compres- 
sors driven by electric motors of 10,000 total horsepower. 
The four-stage compressors have been adapted especially for 
this application to a supersonic wind cunnel 

The electric power required to operate the wind tunnel repre- 
sents a large fraction of the generating capacity of the Cam- 
bridge Electric Light Company. Heat generated by the com- 
pressors is removed by two large coolers which use water from 
the nearby Charles River as the cooling medium. Approxi- 
mately 3000 gpm of water are needed to cool the various ma- 
chines within the laboratory 

Supersonic speeds can be achieved only by shaping the wind- 
cunnel walls in the vicinity of the test section in a certain speci- 
fied manner and special nozzles having the proper contours are 
required. Different nozzles are used for different speeds of 
operation. 
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Air temperatures within the test section of the wind tunnel 
are quite low. At speeds twice that of sound, the temperature 
is 140 F below zero; at speeds four times that of sound, 335 F 
below zero. 

Instrumentation available for use with the wind tunnel in 
cludes a balance to measure the air reaction on the models and 
an optical system to show visually the shock waves and flow 
patterns which surround models in the supersonic air stream 


Vacuum-Fusion Apparatus 


MPURITIES in metals can be detected even when the per 

centage of a given element is as small as 10~* (0.00001) per 
cent or one part in a million, with the vacuum-fusion apparatus 
in use at the National Research Corporation, Cambridge 
Mass. 

This equipment was designed and assembled by the company’s 
research division as a tool for use in analyzing for minute im 
puritics contained in highly purified metals. Ordinary ana 
lytical procedures for the determination of the elements io 
question are impracticable in the percentage range encoun 
tered. 

The principle is as follows: Under proper melting conditions, 
high-vacuum metals may be made to give up their gases quanti 
tatively. The combined oxides react with the graphite crucible 
in which the melting is conducted, and the oxygen is released in 
the form of carbon monoxide. The hydrides and nitrides are 
decomposed, and the hydrogen and nitrogen liberated directly 
The choice of a correct temperature is highly important. It 
must be sufficiently high to decompose the chemical compounds 
and at the same time not so high that the metal being analyzed 
will volatilize and coat the inside of the apparatus. Sometimes 
it is necessary to add a flux to assist in achieving these results 
The mixture of hydrogen, nitrogen, and carbon monoxide is 
pumped by means of a mercury-diffusion pump into a vacuum 
chamber of known volume. The pressure of gas collected is 
measured by a McLeod gage which is a device intended to meas 
ure low gas pressures. 

Since the total pressure is low, Dalctons law holds. The total 
pressure Py of the gases present is equal to the sum of the pres 
sures which cach gas would exert if it alone were present in the 
given volume. 

After the total pressure of the gases is determined they are 
circulated through a tube containing copper oxide. Here the 
hydrogen and carbon rionoxide take oxygen from the copper 
oxide and are converted to water vapor and carbon dioxide, re- 
spectively. All the gases are allowed to circulate also through a 
cold trap cooled to —196 C by liquid nitrogen. Here the carbon 
dioxide and water vapor are frozen out while the nitrogen re- 
mains gaseous. The nitrogen is then returned to the McLeod 
gage where its pressure is determined. 

The cold trap is then warmed up to about —-80 C with a mix 
ture of dry ice and acetone. At this temperature the CO, is set 
free and its pressure plus the pressure of the nitrogen is meas- 
sured. Knowing the pressure of the nitrogen and the pressure of 
the gases, all the necessary data for computation of the weight 
of each gas present can be obtained. Since the volume in which 
the gas is compressed is known, the number of molecules of 
each gas or the weight, can be estimated. 

The apparatus itself is constructed entirely of glass and the 
few ground-glass joints present are carefully sealed with a 
special high-vacuum wax having an exceedingly low vapor 
pressure. Since the pressure in the system should be in the order 
of 0.01 micron, the smallest leak will vitiate the results. 

The main system is evacuated by the combination of a dif- 
fusion pump and a high-efficiency mechanical pump. The 
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gases are circulated through the system by means of two small 
high-speed diffusion pumps. 

Since it would be impracticable to place a heater inside a high- 
vacuum system, the metals are heated from outside the system 
by means of a high-frequency induction coil. 

The time for a single analysis exclusive of the preparation of 
the sample is about an hour and a half. Accuracy depends a 
good deal on the individual system and the operator, but with 
care determinations may be made with a high degree of repro- 
ducibility. The quantities detectable may be as low as 10~* 
per cent, as is the case with hydrogen in many metals. 


150-Ton Pressure Vessel 


Ans pressure vessel, built by The Babcock & Wilcox 
Company for the testing of underwater equipment at the 
Naval Ordnance Laboratory, White Oak, Md., and aow in- 
stalled there, will simulate ocean-water pressures down to a 
depth of half a mile below the surface, it is reported. 

The vessel is a heavy horizontal cylindrical shell of steel 
plate, with one end sealed permanently and the other closed by a 
hydraulically operated door. Three 7-in. ports of heavy glass 
along the sides of the shell allow observation of the interior 
during testing. 

Certain underwater apparatus and instruments which are ex- 
posed to high pressure and other submarine equipment such as 
divers’ suits, can be tested in the vessel. 

Underneath the vessel is a transfer tank in which water is 
stored while not needed for testing. After the vessel is filled 
with water, additional water is pumped in to raise the pressure, 
yf water is relieved to lower it. At the conclusion of the test, 
the water is drained back into the transfer tank, the door is 
opened, and the object under test is removed. 

The vessel is. 36 ft long and has an inside diameter of 8 ft 
with walls 4 in. thick. Its total internal volume is 1994 cu ft 
It takes 61 tons of water to fill the vessel which will withstand a 
pressure of 1000 psi. 

The shell consists of three courses, a shell head and a shell 
ring, each joined to its neighbor by a girth weld. Rolled plate 
of 70,000 psi tensile strength, per ASME Spec. SA-212, Gr. B, 
was used in this fabrication. The castings were unusually 
large; each weighed around 35 tons in the rough. The shell 
courses were rolled from this 4-in-thick steel plate, the edges of 
which were pressed hot to obtain the desired curvature. They 
were then preheated and welded longitudinally. The shell 
head was hot-formed from one plate by spinning to an clliptical 
shape. Then the girth welding grooves were machined. The 
shell courses, head, and shell ring were lined into position on 
drum turners and rotated slowly under automatic arcs to make 
the girth welds. The entire shell was held at preheat tempera- 
tures to prevent cracking. 

All welds were x-ray-inspected, the vessel stress-relieved, and 
the shell statically tested at 2000 psi without damage, it was 
reported. 

The huge quick-opening door, forming the end of the shell, 
is operated by simple push-button control. Raised or lowered 
by oil pressure, the door provides an opening of the full 8-ft 
diam. 

Sealing is accomplished by synthetic-rubber gaskets embedded 
in the face of the shell 

Rapid but controlled changes in pressure are obtained by first 
filling the vessel completely with water, then pumping in 
additional water to raise the pressure, or relieving water from 
the vessel to lower the pressure. Due to the compressibility of 
the water and the elasticity of the vessel, an additional 10 cu ft 
of water are required to raise the pressure to 1000 psi. 


Nuclear-Energy Series 


E Yow U. S. Atomic Energy Commission announced that nine 
volumes totaling $428 pages of the National Nuclear Energy 
Series—a comprehensive record of the nonsecret scientific 
achievements of the wartime and postwar atomic-energy pro- 
grams, have been published to date, and two additional volumes 
will be available shortly. 

The National Nuclear Energy Series, which has been de- 
scribed as the largest single venture in photo-offset publication 
of scientific texts ever undertaken, is being published by the 
McGraw Hill Book Company under a contract with Columbia 
University, which represents the AEC and its research con- 
tractors. 

The NNES material, which may run to about 50 or more un- 
classified volumes, describes work in physics, chemistry, 
metallurgy, engineering, biology, medicine, and many other 
ficlds related to atomic energy. The volumes are being written 
and edited for the most part by the specialists who performed 
the original research. The first volume was published in 
December, 1948. 

The work of preparing the NNES manuscripts for printing is 
performed by the AEC Technical Information Branch at Oak 
Ridge, Tenn. The Branch also prepares drawings, diagrams, 
and other illustrative material. The volumes are lithoprinted 
by Edwards Brothers of Ann Arbor, Mich., and sold by Mc- 
Graw-Hili. 

The nine volumes published to date are as follows: 


“Histopathology of Irradiation From External and Internal 
Sources,"’ edited by William Bloom, M.D.; ‘‘Pharmacology 
and Toxicology of Uranium Compounds,"’ edited by Carl 
Voegtlin and Harold C. Hotge; “‘Enginecring Developments 
in the Gaseous Diffusion Process,"’ edited by Manson Benedict 
and Clarke Williams; “Spectroscopic Propertics of Uranium 
Compounds,’* by G. H. Dicke and A. B. F. Duncan; **Bibliog- 
raphy of Research on Heavy Hydrogen Compounds,"’ compiled 
by Alice H. Kimball, edited by Harold C. Urey and Isadore 
Kirschenbaum; ‘‘lonization Chambers and Counters: Experi- 
mental Techniques,’’ by Bruno Rossi and Hans Staub; ‘‘Elec- 
tronics: Experimental Techniques,"’ by W. C. Elmore and 
Matthew L. Sands; ‘“The Transuranium Elements Research 
Papers,”’ edited by Glenn T. Seaborg, Joseph J. Katz, and W. M. 
Manning; and “‘The Characteristics of Electrical Discharges in 
Magnctic Fields,"’ edited by A. Guthric and R. K. Wakerling. 


The two volumes scheduled for publication are “‘Vacuum 
Equipment and Techniques,"’ edited by A. Guthric and R. K. 
Wakerling, and ‘‘The Chemistry and Metallurgy of Miscel- 
lancous Matcrials. Thermodynamics,’’ edited by Laurence L. 


Quill 


Canadian Hydro 


URING 1949, the postwar boom in hydroelectric construc- 

tion in Canada continued without abatement. This was 
revealed in the 1949 results of a regular annual survey covering 
the field of current water-power development which is con- 
ducted by the Dominion Water and Power Bureau, Department 
of Mines and Resources, with the co-operation of provincial 
authoritics and other power-producing and distributing or- 
ganizations located throughout Canada. Although no new 
large plants were brought into operation, an appreciable in- 
crease in the total of installed capacity in Canada accrued from 
additional units coming into operation in existing stations, 
principally in those which were partially completed last year. 
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Also, excellent progress was achicved on other developments 
actively under way, the labor situation and the availability of 
materials being relatively favorable throughout the year. 

Installed capacity in Canada which, wich the addition of 
272,050 hp located in the new province of Newfoundland, now 
totals 11,622,668 hp, was increased during the year by 479,900 
hp; this increase is slightly greater than that of 1948 and is well 
in excess of the prewar yearly rate of expansion of about 300,000 
hp. A number of large developments which are in a state of 
advanced construction will add about 1,500,000 hp within the 
next two years, while other developments are in the preliminary 
stages of construction or are definitely planned; also, more long- 
range plans and investigations envisage the devclopment of 
other sites, several of high capacity 

In the field of power distribution, construction similarly was 
very active. New main transmission lines were completed or 
were under Construction in most sections of the country. 
Many new transformer stations and substations were built and 
secondary lines were extended. Rural clectrification was 
particularly active in Quebec, Ontario, and Manitoba 

During the year the demand for hydroclectric energy con- 
tinued to expand throughout the country as a result of a high 
level of industrial activity in conjunction with increased com 
merical, domestic, and rural consumption. The increased over- 
all demand is reflected in the consumption of primary power 
which, according to the records of the Dominion Bureau of 
Statistics for the first ten months of 1949, increased 3.1 per cent 
over that for the same period of 1948, the previously high year, 
and 12.9 per cent over 1947. However, despite the additions to 
generating capacity which were made in 1948 and 1949, total 
production of central clectric stations in 1949 was only 2.8 per 
cent greater than that of 1947. In general, stream-flow condi- 
tions were unfavorable for a considerable part of the year and, 
at times, some of the large hydroelectric systems had difficulty 
in meeting all power demands. The completion of a number of 
the larger plants which are now under construction will be 
necessary before essential reserve capacity becomes available. 

The report covers in brief outline the hydroclectric undertak- 
ings which have been built, are under construction, or are more 
or less definitely planned. There are as well other large proj 
ects which have been under investigation in various parts of 
Canada which undoubtedly will be undertaken within a few 
years. While a large number of the more convenient and at- 
tractive sites have already been developed, there is every pros- 
pect that further development of Canada's great water-power 
resources will continue in future years and that the basic 
power demands of expanding economy for some time to comc 
will be supplied in large measure from hydraulic sources. 


AEC Construction 


U.S. Atomic Energy Commission booklet entitled “A 
Guide for Contracting of Construction and Related Engi 
necring Services,’ which describes how AEC construction and 
architect-engineer contracts are awarded, was placed on sale 
recently by the Superintendent of Documents, U. S. Govern 
ment Printing Office, Washington 25, D. C., for a price of 10 
cenes 
The booklet contains information on the various types of 
contracts used by the AEC, including lump-sum, fixed-price, 
and cost-plus-a-fixed-fee contracts, and describes the steps firms 
should take to be considered for those types of work where bids 
cannot be solicited by formal advertising 
The basic AEC contracting policies affecting construction and 
engineering services are described in the booklet as follows 
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1 To the fullest extent feasible, construction contracts are 
made on a lump-sum or unit-price basis using formal advertising 
procedures. 

2 Where formal advertising cannot be used, as full and free 
competition as is feasible is obtained to secure the required 
Services. 

3 Special effort will be made to place contracts with small- 
business concerns competent to perform satisfactorily. 


Last August the AEC published a booklet entitled *‘Con- 
tracting and Purchasing Offices of the Commission and the 
Types of Commodities Purchased,’* which also provides infor- 
mation of interest to firms wishing to do business with the AEC. 
It is also available from the Superintendent of Documents for a 
price of 10 cents. 


New Construction Technique 


BUILDING method using reinforced-concrete slabs and 

new construction techniques designed to reduce costs has 
been developed by the Institute of Inventive Research, San 
Antonio, Texas, and will be used in the erection of Trinity 
University’s new administration building in San Antonio, it 
was disclosed recently. 

Termed the Youtz-Slick method, it is said to be funda- 
mentally a new technique for casting floor and roof slabs with- 
out forms and raising them to permanent positions using auto 
matic power-lifting equipment. The method, it is claimed, 
eliminates forms for monolithic-concrete work and simplifies 
Operations generally. 

The following description of the new method was released by 
the Institute: 


Foundations are poured in place and followed by the pouring 
of a base slab. Columns of pipe, structural steel, or concrete 
are then placed, anchored, and grouted. The roof slab, or the 
second floor and roof slabs if the building is two-story, is laid 
on the base slab which is used as a bottom form, thereby re 
quiring only edge forms. 

Concrete is then poured directly on the base slab over a 
separating medium and allowed to cure for at least seven days 
Specially designed lifting equipment is placed on the columns 
and attached to the slab. The slab then is raised to its per- 


7 SECOND-FLOOR REINFORCED-CONCRETE SLAB LAID ON TOP 
OF BASE SLAB IN EXPERIMENTAL BUILDING AT INSTITUTE OF IN- 
VENTIVE RESEARCH, SAN ANTONIO, TEXAS 
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Marca, 1950 


FIG. 18 RAISED SECOND-FLOOR SLAB READY FOR WELDING INTO 
POSITION 


manent position and welded to the column by means of a collar 
which was placed in the slab at the time of pouring. 


The method is said to be adaptable to multistoried construc- 
tion and plans and specifications for such use are in preparation 

Indications are that the new method, if properly used, will 
cut construction costs by climinating the forms and shoring 
for “‘upstairs floors’’ and roofs. 

Construction bids for the new Trinity University buildings 
disclosed that use of the newly developed Youtz-Slick building 
method may lower costs some 10 per cent. Low bids on the 
University administration building were as follows: Youtz- 
Slick method $279,364 or $6.35 per sq ft; conventional method 
$303,364 or $6.89 per sq fr. 

This means a saving of $24,000 (or 54 cents per sq ft) to the 
owner, representing a substantial reduction in costs by use of the 
new method, and an unusually low-cost figure, generally 


speaking 


Paint Rollers 


PPLYING paint to flat surfaces by rollers has grown out 
of the gadget class into a precision tool acceptable to the 
craftsman, according to the January, 1950, issue of the Industrial 
Bulletm of Archur D. Little, Inc. Although rollers will prob- 
ably never completely replace paint brushes, the article states, 
they offer many advantages over traditional methods 
Brush painting is a slow process, with 12 per cent of the 
painter's time spent merely in dipping the brush into the 
paint pot Brushes themselves are expensive; 4!) rin. bristle 
sells now for about $14 a Ib, and 80 per cent of the cost of a 
brush is in the bristle. Although the nylon filaments which 
have been developed for paint brushes are considerably cheaper, 
many professional painters still prefer hog bristle 
Spraying is one means of reducing the cost of paint applica- 
tion. It has become indispensable in many applications, such 
as assembly-line operations, or painting of large unobstructed 


areas. Great economy has been introduced in painting small 
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objects on a production line by applying a high clectric poten- 
tial between the spray gun and the work, thus attracting the 
charged particles of paint which would otherwise pass into 
the ventilating ducts. The reduction in labor, however, has 
met with opposition from unions, who frequently forbid use 
of spray guns. It is difficult, morcover, to control the spray 
for precision work. Besides contaminating adjacent surfaces, 
the mist may sometimes offer a health hazard to workers 

Paint rollers overcome many of the limitations of brush and 
spray painting, especially for interior walls, and are being used 
increasingly. The simplest rollers are hollow cloth-covered 
cylinders which rotate on an axle. They are held by a long 
handle dipped into a pan of paint, and rolled along the surface 
to distribute the paint. They were first marketed widely by 
Sherwin-Williams, when water-thinned oil and resin paints 
were introduced, and improvements in the cloth coverings have 
made them suitable for conventional oil-base paints. The 
original rollers had a lamb's wool cover, but recent models 
are covered with a wool pile woven into scamless porous back- 
ing. It is casily removed and may be washed repeatedly. 

Further development work by the Rubberset Company has 
produced paint rollers in which the flow of paint to the working 
surface is under the complete control of the painter. One 
recent model has the paint reservoir in the handle, and in an- 
other type the paint is stored under air pressure in a tank, 
from which it is fed to the roller. Substantial economies have 
resulted from the use of rollers on unobstructed interiors. 
Furthermore, paint spattering has been reduced until drop 
cloths are unnecessary. 

Rollers have limitations; a brush is still required for corners 
and trim, but wheel-shaped rollers are a possibility for these 
special uses. The rollers cannot force paint into deep crevices, 
such as the gap between shingles, although special types of 
fabric may eventually overcome this difficulty. 


Smog Prevention 


MOG is a contraction of the two words ‘smoke’ and *‘fog’’ 
and is used to describe an atmospheric condition in which 

the particulate matter Canburned hydrocarbons, etc.) present in 
smoke adheres to the moisture in the air so as to discolor and 
pollute the air in a way which is hygicnically undesirable and 
objectionable from the standpoint of cleanliness, and the like. 

To meet the needs, therefore, of its members in Southern 
California which are under compulsion to meet the demands of 
local municipal regulations covering smoke and smog abate- 
ment, the Gray Iron Founders’ Socicty of (Cleveland, Ohio, has 
recently released a 27-page report on cupola dust suppression 

Based upon a 79 per cent return of a questionnaire mailed to 43 
smokc-abatement and air-pollution officials throughout the 
country, the report revealed that no state codes contain any 
limitations on dust loading in flue gases. Such codes as do 
exist are confined to municipal ordinances. There is no gen- 
erally recognized standard, however, but 0.40 grains per cu ft of 
effluent gases would be a fair average, and is, incidentally, the 
standard most frequently encountered. The best reference, 
the report indicates, is the standard recommended by The 
American Society of Mechanical Engineers, which calls for a 
limit of 0.45 grains per cu ft of effluent gases 

In order to determine the size of the problem, smoke-preven- 
tion experts were asked about the number of complaints re- 
ceived relative to foundry cupolas 

Twelve cities said they had had no such complaints what- 
soever. Three cities said they had had numerous complaints. 
One said they had had 40 to 50 complaints; one said about 20; 
another said about 20a year; another has had only 2; another 
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reported several; one each said ““Not 
a pressing problem."’ 

From the foregoing it will be seen that while most of the re- 
ports indicate no problem or a problem of no great severity, in 
some cases complaints are numerous and should be given careful 
consideration, That would be true even if there were only one 
city having such a problem, It can be fairly stated therefore 
that a real problem does exist which should claim attention. 

The report therefore presents valuable information on the 
various methods of dust suppression. Photographs, charts, 
and operating data are included on equipment by leading 
manufacturers in the field, as well as on installations developed 
by individual foundries. 

The report contains background information on the industry 
and sets forth the basic principles in dust suppression. Both 
wet and dry dust suppression and electrical precipitation are 
described. 

The following recommendations were reached and are out- 


lined in the report: 


1 Realize and appreciate that cupola dust suppression is a 
relatively new science and adopt the attitude that, this being so, 
no one in this field is justified in insisting that certain de- 
batable standards must be met—and at once. 

2 Since there are no standard tests to determine the improve- 
ment brought about by installing dust-suppression units, re 
search should be carried on by air-pollution authorities to ¢s- 
tablish such standard tests and equipment. 

3 Ifa locality desires that air pollution be a fixed (arbitrary) 
value, it should be well recognized that the community itself 
should foot the research bill. They want the foundries to meet 
a fixed standard of performance, hence they should pay to de- 
termine how this can be accomplished 

4 A correlating board in the professional organization of 
smoke commissions, hygicnists, etc., should be set up to main- 
tain up-to-the-minute information in this ficld and keep their 
members currently informed 

§ Work with and not against industries. They will co- 
operate far more readily if treated with respect and considera- 
tion—not classed as obstructionists to be chastised and penal- 
ized 

6 Pass on to the Gray Iron Founders’ Society, Inc., all up- 
to-the-minute information in this field and others, so that they 
can pass the data along to their members 

7 Carry on scientific studies, possibly financed by the 
government, to develop the one best method of solving this 
problem. 


Aluminum Gas Line 


N aluminum gas line, said to be the first to be installed in 
the nation, will be an all-welded line that will extend 
underground approximately 1.8 miles from the main trunk line 
of the Alabama-Tennessee Natural Gas Company to the Lister- 
hill, Ala., plant of Reynolds Metals Company 

The line consists of extruded-type 63S-T6 aluminum-alloy 
pipe measuring 8°/sin. OD. Walls will be '/,in. thick. The 
line is designed for a working pressure of 200 psi and a bursting 
pressure of 1750 psi 

The pipe comes in 40-ft lengths and is joined by straight butt 
welds, Ends are prepared for welding by making a 30-deg 
bevel at the mill so no end preparation will be necessary on the 
site. The weld is made with two passes, using */\¢-in-diam § 
per cent silicon-type aluminum rod. No flux will be employed 
since the Heliare method will be used. This system provides a 
complete shield of inert gas around the weld zone, protecting 
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the weld and surrounding metal from the action of the atmos- 
here. 

After welding, the entire length of the line including joints, 
will be wrapped by applying cold No-Oxid pipe wrap, made by 
Dearborn Chemical Company, except a single 40-ft section 
which will be left unwrapped to determine if wrapping is 
necessary. This section will be by-passed with another length 
of pipe which will be wrapped. Valves will disconnect the 
unwrapped section from the line and allow the gas to flow 
through the by-pass. 

It is planned to dig up the unwrapped section of the line at 
six-month intervals for examination. Some experimental work 
already completed has indicated that the wrapping of the alu- 
minum pipe may not be necessary. 

A careful cost analysis is to be made of this installation to 
furnish factual information for comparison with other types of 
lines. It is expected that important economies in installation 
and maintenance may offset any differential in material cost 


Radiant-Heating Panels 


ADIANT-HEATING panels should be located in the 
ceiling in preference to the floor of a building in the in 
terest of maintaining proper vascular tone in the foot and leg, 
L. P. Herrington, director of research, and R. J. Lorenzi, re- 
search engineer, of the John B. Pierce Foundation, Laboratory 
of Hygiene, New Haven, Conn., told the American Society of 
Heating and Ventilating Engineers at its 1950 annual meeting 
in Dallas, Texas. 

They reported on a series of tests in which they kept a room 
in a test house at a temperature of 75 deg F first, by the use of 
floor panels and then by ceiling panels. They said that the tem- 
perature of the lower extremities of two young men used as 
subjects was two degrees warmer when floor heating was used 
than in the case of ceiling heating. The engineers said location 
of the radiant-heating panel in the ceiling did not produce a 
significant effect on head temperature. 

One of the primary conditions of thermal comfort is a skin 
temperature ranging from approximately 80 deg on the toes and 
sole of the foot to approximately 95 on the trunk and certain 
facial areas, with an over-all average for the skin surface of 
90-92 deg, they declared. 

The authors said that outside shoe temperatures are 10 deg 
or more below foot surface temperature. With floor panels 
operating at 79 deg in order to produce the desired room tem- 
perature of 75 deg, the floor temperatures in the tests average 
78.5 deg, as compared with an average floor temperature of 72.8 
when ceiling panels were used. Stating that they believed it 
necessary to avoid local heating effects which may induce low 
vascular tone in the foot and leg, the authors declared that floor 
temperatures above 75 deg are not desirable. 

High vascular tone in the lower extremities is necessary to 
maintain competent circulation in the more vital regions of the 
body, they said. 

One of the conditions of an alert subjective state is the main- 
tenance of this vascular tone, and in consequence, foot tempera- 
tures are considerably below the general skin average. 

The reality of this relation of tone in the lower extremities to 
their temperature is demonstrated conclusively in relation to the 
sudden rise in lower-extremity temperature with anesthesia and 
on falling asleep. 

The author stated that since psychic relaxation under con- 
ditions which require alertness is closely akin to certain sensa- 
tions of dullness and fatigue, it appears desirable, in heating 
procedures, to avoid local heating effects which may induce low 
vascular tone in the foot and leg. 
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Air Cargo Today—It Is Here tw Stay, 
by Charles Froesch, Eastern Air Lines, New 
York, N. Y. 1949 ASME Annual Mecting 
paper No. 49—A-147 (mimeographed ). 


This paper emphasizes that air cargo 
is here to stay, having proved that mer- 
chandise of a relatively high value per 
pound or cubic foot can be most eco- 
aomically transported by air at an over 
all savings to both shipper and receiver 

Today the country is well covered with 
a network of convenient air-cargo 
schedules operated by the scheduled air- 
lines and all-freight carriers recently 
certificated by the Civil Acronautics 
Board, with over 200 cargo transports 
carrying a collective 220,000 ton-miles 
per hour. 

It is pointed out that the speed ad- 
vantage of air freight permits merchants 
to keep minimum inventories, meaning 
low capital investment and high mer- 
chandise turnovers. This is of particular 
advantage during periods of falling 
prices. 

During the past 11 years the volume of 
air cargo, which includes both air cx 
press and air freight, has risen from 
2,200,000 to an estimated 135,000,000 
ton-miles for 1949. But before air-cargo 
volume can reach the size it rightfully 
deserves, it will be necessary that air- 
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GROWTH OF AIR-CARGO (EXPRESS AND 
FREIGHT) 1938-1949 


Air-Cargo Transportation 
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craft specially designed for cargo service 
be used, handling costs reduced, and 
proper warchousing and distributing 
facilities be erected in order to lower 
operating costs, give the shipper and re- 
ceiver the best possible service, and carn a 
profit on the capital investment of the 
operator 

Few airports in the United States have 
proper warchouse and cargo-handling 
facilities, because of the high cost, it is 
pointed out. Large platform-type build- 
ings used as air-cargo terminals, are 
necessary at the airport. Docks of 
truckbed height must be made available 
for the loading and unloading of com- 
mercial trucks and trailers shuttling 
merchandise back and forth between 
generating centers and the airport. 
Such platforms must be of suitable 
height to load and unload aircraft by 
conveyers, movable fingers, or gang- 
planks. 

It is emphasized that separate cargo- 
terminal facilities should be provided 
at cach airport where cartage agents 
could deliver or pick up large shipments 
of air freight by a single truck movement 
to expedite transportation to and from 
the airport 


Tomorrow's Cargo-Aircraft Specifica- 
tion, by W. W. Davies, United Air Lines, 
Inc., So. San Francisco, Calif. 1949 ASME 
Annual Meeting paper No. 49—A-134 
(mimeographed 


The paper outlines the necessity of 
improving cargo aircraft, stating that 
since speed is the primary asset of air 
transportation, the cargo airplane will 
be a high-speed transport 

Prime importance in the air-freight 
operations of the future is the ability to 
maintain high schedule reliability. On- 
time performance will continue to be as 
important to cargo-aircraft operation as 
it is to passenger-aircraft operation. 
The airplane requires the latest com- 
munications and navigational equipment 
and adequate anti-icing equipment. The 
safety of the cargo airplane is as im- 
portant as it is for passenger craft. 

An effort should be made ia the cargo 
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airplane of the future to design and work 
toward presently and generally accepted 
means of shipping and matcrials-han- 
dling equipment, rather than the develop- 
ment of special and costly equipment 
which offers questionable gain in the 
long run. There will be, undoubtedly, a 
much more expanded use of preloaded 
containers and pallets whereby the cargo 
can be handled quickly and efficiently in 
and out of the airplane 

One other strong point in the design 
and operation of the future cargo air 
plane is the development of equipment 
that is simple—simplicity of design, 
operation, and maintenance 


er Required in Air-Cargo 

yround Handling, by R. Dixon Speas, 
American Airlines, Inc., New York, N. Y 
1949 ASME Annual Meeting paper No 
49—A-131 (mimeographed 


The importance of air-cargo ground 
handling is stressed, and the improve- 
ments required in this phase are dis 
cussed. Some specific recommendations 
made are. The need for a careful and ob- 
jective study of the cargo flow from 
shipper to consignee; speeding up pick- 
up and delivery services; better aircraft 
utilization; improved cargo-terminal de 
sign with better plane-to-dock facility 
features; streamlining of paper work 
with regard to cargo operations; more 
efficient utilization of man power at 
the cargo terminal, and reliable cargo 
security through training and discipline 
of personnel and actual testing of ship- 
ments 


GROUND } YORE - DETROIT 


IN-TRANSIT TIME SURVEY, AIREFREIGHTER 
X AIRFREIGHTER OP 


1949 


SHIPMENTS ALR-LINE 
ERATION, NOVEMBER, 


In such considerations, the paper con 
cludes, the potential of the new industry 
appears great, and, coupled with the in 
herent advantages of air transportation, 
there the foundation and the 
making of a great industry 

Transportation of cargo by air not only 
should be a protitable business from a 
commercial standpoint, but can and must 
be the means for providing a strong reser 
voir of cargo aircraft for national se 


appears 


curity 
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LOCKHEED PLAN FOR BASIC AIR-FREIGHT-TERMINAL LAYOUT 


my and Future Requirements of 

ilitary Air Cargo, by Maj.-Gen. Wil- 
liam H. Tunner, U. S. Army Air Force, 
Andrews Air Force Base, Washington, D. C 
1949 ASME Annual Mecting paper No 
49—A-135 (mimeographed 


The subfect of military air transporta- 
tion as a force for peace is covered in this 
paper which reviews some of the carly 
military air-freight experiences, discusses 
the recent Berlin airlift, and describes 
what the military needs in a cargo- 
transport aircraft. The primary con- 
sideration in design, it is pointed out, 
must of course be an aircraft able to ac- 
complish the mission, but with maximum 
economy 

Perhaps the most significant contribu 
tion to cheap and dependable air trans- 
portation 1s maintenance require- 
ment 

Aircraft engines, in addition to being 
dependable and rugged, must be designed 
so that they can be replaced in a few 
minutes. Continuous operation between 
engine overhauls should be at least 1200 
hr 

Electric and hydraulic systems must 
be simplified 

The airplane must be designed to per- 
mit loading and unloading from normal 
truck bodies with the minimum use of 
auxiliary equipment 

The contour of the cargo-transport 
airplane should emphasize a_ fusclage 
design sufficiently wide to permit storing 
of two passenger-type vehicles or equiva- 
lent items side by side throughout its 
usable length 

Cargo doors, of which there should be 
more than one, must be ample in size to 


low 


permit the direct ramp loading of a6 X 6 
truck with its canopy 

The airplane should be a conventional 
4-engine type, capable of laying down 25 
tons after a 3000-mile flight, or §000-mile 
range with no load 

The airplane should have the ability 
to climb to 20,000 ft witha full load and 
to sustain operations at that altitude, 
permitting overflying normal bad 
weather found in transatlantic crossing 

Electronic navigational equipment is 
also desired, including radio and radar 
altimetets, instrument-landing system, 
and long-range acrial-navigation radio 
and radar equipment. 


Planning the Air-Freight Terminal, 
by L. R. Hackney, Lockheed Aircraft Cor 
poration, Burbank, Calif 1949 ASME 
Annual Meeting paper No. 49—A-134 
mimeographed 


This paper stresses the fact that the 
expansion of the air-freight industry will 
be retarded until such time as adequate 
and intelligently planned terminals are 
provided 

In many instances the cost of handling 
air freight from the consigner into the 
airfreighter and from there to the con- 
signee approaches the actual expense of 
the air haul. Also, it is not uncommon 
co have the cime during which the freight 
is on the ground in pickup and delivery, 
waybilling and manifesting, loading and 
unloading, exceed the time the freight is 
in the air 

The military logistics value of a series 


of properly designed and equipped air- 
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freight terminals of standard design can 
be of untold valuc in the event of national 
emergency, it is pointed out. These 
terminals could be utilized by the Mili- 
tary Air Transport Service to supplement 
their existing facilities, for in time of 
national emergency there is always a 
need to requisition and transport vast 
supplics of critically needed materials. 
The commercial air-freighc terminal 
would provide an important iink in this 
chain. In times of stress its normal 
capacity could be increased many times 
over on an ‘‘around-the-clock"’ basis. 


Hydraulics 


Centrifugal and Axial-Flow Compressors 
Hydraulic Performance, by A. J. Step- 
anoff, Mem. ASME, Ingersoll-Rand Com- 
pany, Phillipsburg, N. J. 1949 ASME 
Annual Meeting paper No 49—A-88 
(mimeographed ). 

This paper presents a chart of blower 
performance characteristics and design 
elements covering the whole ficld of 
centrifugal and axial-flow types.  Al- 
though originally devised for centrifugal 
and axial-flow pumps, the chart is 
equally valid for gas blowers when 
extended to higher-impeller-discharge 
angles. It is drawn for a meridional 
impeller inlet (radial or axial); how 
ever, provision casily can be made to 
take care of prerotation in cither direc- 
tion. A number of necessary definitions 
and deductions, not widely known, are 
bricfly discussed 

The chart was originally established 
for centrifugal-pump test data in sizes 
where the scale effect becomes insignifi- 
cant, and performance approaches op- 
timum. The blower data fall very well 
on the chart for good blowers covering 
impeller-discharge angles from 25 to 
90 deg. For the latter group (super- 
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chargers) the chart gives the head coef- 
ficient ¥ = 0.685 a valuc actually realized 
on best commercial units. For smaller 
units or defective designs the head- 
capacity points fall below their respec- 
tive lines of discharge angles, indicating 
that hydraulic efficiency is below par. 
Deviations may be caused also by the 
design of the impeller suction approach 
(or exaggerated impeller entrance vane 
angle). But the chart properties remain 
unchanged, i-c., after a point is placed 
on the chart the actual discharge velocity 
triangle can be drawn and any variation 
of the basic design elements will produce 
change in performance (values of 
and y) as indicated by the chart 


Investigations of Axial-Flow Compres- 
sors, by ). T. Bowen, Jun. ASME, R. H. 
Sabersky, Jun. ASME, and W. D. Rannie, 
California Institute of Technology, Pasa- 
dena, Calif. 1949 ASME Annual Meeting 
paper No. 49—A-102 (mimeographed). 


During the past few years the multi- 
stage axial-flow air compressor has be- 
come a frequently used component in gas- 
turbine systems. Single-stage axial-flow 
pumps and fans had previously found 
numerous industrial applications. How 
ever, much of the development work on 
such devices has taken place under con- 
ditions which require that a working 
machine be produced in the shortest 
possible time, and relatively few funda 
mental investigations of internal-flow 
patterns have been made. Perhaps the 
most extensive work has been done by 
British investigators and by the NACA 
in this country 

Previous to the inception of this ex- 
perimental program, a theory of perfect 
fluid flow in axial turbomachines had 
becn developed by the senior author 
One of the principal objects of the ex- 
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perimental work was to determine the 
correctness of the theory. This theory 
has not been widely available and is 
therefore summarized in this paper. 

It was believed that verification of the 
validity of the compressor theory and 
considerable information on the location 
and magnitude of major losses could be 
obtained from tests in the low-speed, 
low-Mach-number regime of operation. 
The minor influence of fluid compres 
sibility up co the first appearance of sonic 
velocity can be predicted satisfactorily 
from low-speed data. Hence a_ rela- 
tively large low-speed compressor of 
one to three stages was constructed 
Since the main emphasis of the program 
is on the study of internal flow, considera- 
ble attention has been devoted to in- 
ternal instrumentation. The results ob- 
tained in the first two years of testing 
are summarized in this paper 

Specifically, this paper presents an 
approximate theory of the general per- 
fect fluid flow in axial curbomachines. 
The validity of the simplifying assump- 
tions of the theory is justified by com 
parison with flow patterns measured in a 
large, low-speed-axial-flow compressor. 
It is concluded that the theory is con- 
venient to apply and is sufficiently ac- 
curate for most engineering purposes. 
Performance data on blading designed 
for two- and three-dimensional flow 
show that the blade types have com- 
parable cfhiciencies. It is suggested that 
the advantages of unconventional blade 
types be exploited by designers. The 
flow regions in which fluid viscosity is 
important are shown, Experimental 
studies of cascade losses in the compressor 
indicate these losses to be greater than 
those measured in a cascade test tunnel. 
Measurements show that the rate of 
growth of the wall boundary layer need 
not be unusually great in an axial-flow 
compressor 


Resistance to Rotation of Disks in 
Liquid, by Austin H. Church, Mem 
ASME, and Stanley A. Gertz, Jun. ASME, 
New York University, New York, N. Y 
1949 ASME Annual Meeting paper No 
49-—A-103 (mimeographed ) 


The purpose of this paper is to examine 
the retardation of a disk rotating in a 
liquid which is important in the design 
of centrifugal hydraulic machinery. The 
work of previous experimenters 18 
viewed and the factors involved are dis- 
cussed. Tests on oil and water are de- 
scribed, the results analyzed, and cor- 
related with those of earlier investiga- 
tors. A formula, based on the Reynolds 
number of the disk and liquid, is ob- 
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tained which includes the properties of 
the liquid and the side clearance. 

According to the paper, the retarding 
action of the fluid on the disk is caused 
by the following factors: (1) Shearing 
of the layers of fluid, since the fluid in 
contact with the disk rotates at the disk 
speed, while that in contact with the 
case isatrest; (2) pumping action of the 
disk on che fluid, since the fluid near 
the disk is thrown outward by centrif- 
agal force and circulates between the 
disk and case 

Hence the power absorbed is not 
entirely caused by ‘‘friction,’’ and the 
oame ‘‘disk friction’’ commonly applied 
to this phenomenon is a misnomer. It is 
ased here because of its widespread 
acceptance in the hydraulic-machinery 
field 

The factors affecting the power ab- 
sorbed include: the peripheral speed of 
the disk which may be taken as its tip 
speed w, the side clearance s, the absolute 
viscosity of the liquid », the disk di- 
ameter D, the mass density of the liquid 
p, the rotative speed of the disk », and 
the surface roughness 

The paper concludes that most of the 
current equations used in determining 
the disk-friction horsepower with water 
as a liquid appear to be a bit conservative 
over all or part of the Reynolds number 
range investigated 

The decimal exponents used in some 
of the equations imply a Reynolds 
aumber effect, and are based upon aver- 
age values of viscosity, specific weight, 
and side clearance 

The following equation for the disk 
friction is given 


hp = 


ea)” 


Head and Flow Observations on a High- 
Efficiency Free Centrifugal-Pump Im- 
peller, by W. C. Osborne, Jun. ASME, 
and D. A. Morelli, California Institute of 
Technology, Pasadena, Calif. 1949 ASME 
Annual Meeting paper No. 49—A-108 
(mimeographed, published in full in 
Trans. ASME) 


A serics of studies of the flow through 
the various components of hydro 
dynamic machinery is in progress in the 
Hydraulic Machinery Laboratory of the 
California Institute of Technology. Ob- 
servations have been made on an im 
peller patterned after the Grand Coulee 
design. The impeller was operated as 
an isolated unit hydraulically free of the 
casing. The flow pattern at the dis- 
charge has been quantitatively deter- 
mined for one flow rate and a head- 


capacity curve for the impeller has been 
obtained. This paper constitutes a 
report on the findings up to the present. 

The apparatus used covers the follow- 
ing ranges: (1) Flow rates up to 4 cfs 
with a head differential of 66 ft at the 
test unit; (2) power input or absorption 
up to 30 hp; (3) dynamometers capable 
of rotative speeds of 100-200 rpm in 
either direction. 

The physical size of the test elements 
is not rigidly fixed. However, rotating 
channels up to 12 in. diam and diffuser 
or volute casings up to 30 in. diam may 
be accommodated. 

three-dimensional photographic 
technique was used in making the quanti- 
tative-flow studies. Thus the problems 
of instrument response and obstruction 
to the flow presented by mechanical 
methods were climinated. 

The tracer paths were recorded with a 
stereoscopic camera. The stereoscopic 
technique was necessary to establish the 
axial position or third dimension of 
the tracers in the passages. 

The test impeller was operated at 150 
rpm and a capacity of 0.293 cfs. At this 
capacity it was possible to operate the 
impeller both with and without the 
collector, and hence make comparative 
studies 


Francis or Impulse—The Influence of 
Wear and Operating Conditions, by A. 
Puyo, Neyrpic, Grenoble, France. 1949 
ASME Annual Meeting paper No. 49—A- 
111 (mimeographed). 


In establishing a hydroclectric proj- 
ect there is sometimes a question as to 
whether a Francis or an impulse turbine 
is more suitable. 

For a unit of 30,000 hp under 2500 ft 
head everyone agrees to use the impulse 
turbine. For a unit of 20,000 hp under 
300 ft head everyone would use a Francis 
wheel. But when a unit of 25,000 hp 
under 1000 ft head is considered the dis- 
cussion becomes quite animated and 
partisans for each solution are found. 
The line of demarcation between the use 
of impulse and Francis wheels is not a 
fixed and well-determined line, but de- 
pends on numerous technical and eco- 
nomic factors which may vary with the 
place and date 

This paper discusses the situation with 
the present state of development of both 
types, studying the relative importance 
of various factors which weigh on the 
choice of Francis and impulse wheels. 
The study is limited to heads over 500 
ft so as to confine the study to contro- 
versial units of a reasonable size. 

The impulse turbines involved are 
turbines of several jets and possibly 
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several wheels. The specific speed per 
jet is not constant along the proposed 
boundary line, for wheels which are 
mechanically suitable under 500 ft may 
not be suitable under 1000 ft. In line 
with their experience and manufacturing 
facilities, different builders propose either 
horizontal units with two wheels and 
two jets per wheel, or vertical single 
wheel units with three to six jets, high 
specific speed being obtained cither by 
a relatively slow wheel allowing five 
or six jets, or by a faster wheel with 
three or four jets. 

Similarly, the Francis units found in 
the controversial region are not identical, 
although there is probably less variation 
between the Francis units than between 
the impulse units. 

According to the paper, impulse wheels 
being more rugged are generally pre- 
ferred by the power companics and re- 
quire less maintenance. This difference 
becomes especially noticeable if the water 
is carrying abrasive particles. The com- 
parison of the performance of Francis 
and impulse units when there is ap 
preciable wear seems to be the fundamen- 
tal factor. 

It is pointed out that during the first 
years of service, (5000 to 10,000 hr) 
after reconditioning, the influence of 
wear on the efficiency is comparable in 
impulse and Francis turbines (1 to 2.5 
per cent), from */, to full load. It is 
greater in Francis turbines as soon as 
the load drops: at half load about $ 
per cent against 2 to 3 per cent in impulse 

After a long period of service, the im- 
pulse turbines take manifest advantage, 
even at full load; at part load the dif- 
ference increases. 

These conclusions concern power plants 
using relatively clear water. The dif- 
ference must be greater with water carry- 
ing abrasive particles or if the Francis 
turbines operate under poor conditions in 
respect of cavitation. 


Railroads 


Materials Handling in Railroad Service 
Shops, by S. H. Hammond, Whiting Cor- 
oeacmg Harvey, Ill. 1949 ASME Annual 

eeting paper No. 49—A-90 (mimeo- 
grphel) 


The large investment by railroads in 
motive power and rolling stock, and the 
need for its efficient operation, require 
adequate servicing facilities. A large 
part of the servicing operations involve 
materials handling. With today’s high 
labor costs, this presents a fertile field 
for cost reduction through mechaniza- 
tion. Various types and applications of 
mechanical equipment are described and 


y 
: 
4 
at 
| 
} 
AY 
ie 
le 
oh 
| 


Marcu, 1950 


illustrated. Better materials-handling 
methods promote greater safety, improve 
morale, speed up operations, and reduce 
unit costs. i 

There are other benefits to be obtained 
trom efficient materials handling that 
are even More important sometimes than 
ceduced costs. There is the elimination 
of waiting time by the men at the ma- 
chine plus the utilization of existing 
production space to better advantage. 
Better handling facilities mean less dan- 
ger of damage to the product. Work in 
process is kept moving from one machine 
to another without clogging aisles, 
which makes for better working condi- 
tions. 

It is pointed out that many comprehen- 
sive programs for modernization of steam- 
locomotive-repair facilities have been 
held in abeyance because of the coming 
of the Diesel. As a consequence, the cost 
of maintaining steam power has risen 
on most of the roads where Diesels have 
teplaced steam units on the better runs. 
Many railroad officials apparently de- 
cided that with the advent of the Diesel, 
steam locomotives would soon be gone 
and there was no reason to spend moncy 
on maintenance facilities for them. 

However, the paper concludes, since 
30 per cent of the motive power of this 
country is still of the steam type, thou- 
sands of steam locomotives would be in 
service for many years to come. 


Attracting, Training, and Retaining the 
Engineering Graduate in the Railroad 
Industry, by F. K. Mitchell, Mem. ASME, 
New York Central System, New York, 
N. Y. 1949 ASME Annual Meeting paper 
No. 49—A-104 (mimeographed). 

This paper describes the methods fol- 
lowed and results being obtained in the 
training and retaining of engineering 
graduates in the Equipment Department 
of the New York Central System. This 
department is responsible for the design 
of electric, steam, and Dicsel locomotives, 
passenger, freight, and work-cquipment 
cars, power plants, shops, shop machin- 
ery, and special devices. After the design 
is completed the department is respon- 
sible for the construction of this equip- 
ment, and thereafter for its maintenance 
and operation. Engaged in this task are 
about 200 men on strictly engineering 
work, and some 2000 men in supervi- 
sory positions on maintenance work 
whose positions the new mechanical and 
electrical graduate couldaspireto. Quite 


frequently, also, Equipment Department 
engineers and supervisors are transferred 
to positions in other departments, thus 
broadening the field of advancement ma- 
terially. 


Since 1901 the New York Central 
has had a special apprentice course de- 
signed to fit the engineering graduate for 
these positions. Over the years this 
course has varied considerably, the final 
system having been evolved some five 
years ago, at the close of World War II 
The results thus far have been highly 
satisfactory, and since putting the new 
system into effect the retention rate is 
approximately 80 per cent. 

Attached to the paper are the follow- 
ing exhibit sheets: (1) Requisites for 
special apprentice course; (2) Progress 
report on special apprentice; (3) Schools 
from which New York Central special ap- 
prentices graduated; (4) Served special 
apprenticeships but now out of service, 
and (5) Former special apprentices still in 
service. 


Student Apprentice System on Southern 
Railway, by J. B. Akers, chief engineer, 
Southern Railway System, Washington, 
D. C. 1949 ASME Annual Meeting paper 
No. 49—A-105 (mimeographed). 


The Student Apprentice System on 
Southern Railway System lines was a 
result of difficulties experienced in the 
selection and training of men for posi- 
tions of officers from track super visor and 
trainmaster to the highest positions. 
In the earlier years gang foremen were 
promoted to the positions of track super- 
visor and bridge and building supervisor, 
and then to roadmaster (division engi- 
necr now); train conductors and dis- 
patchers were usually promoted to posi- 
tions as trainmaster and subsequently 
to superintendent and higher positions. 

It was recognized about 1912 that this 
system would not produce sufficient men 
for the future, nor would it take into 
consideration any educational training 
which then seemed very desirable. 

Accordingly the Student Apprentice 
System was adopted and the first class of 
such men were employed in 1914. The 
idea was to sclect young men just out of 
college and who had the benefit of an 
enginecring degree, if practicable to do 
so. The preference is for those gradu 
ates who have displayed some mark of 
leadership in college, such as president 
of a debating society, editor of the col- 
lege paper, etc.; in fact, anything which 
would give the man some distinction 
Men who were raised on a farm would be 
given some preference. 

These men are placed in service with a 
section force under a selected foreman 
Here he will learn the day-by-day main- 
tenance work of smoothing rough places, 
gaging track, adjusting switches, and the 
like. After he has been in service a year 
or more he is then given a course which 
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will consume several months in other de- 
partments. In this particular part of 
the training he will spend sufficient 
time in a freight agency, with a train- 
master, with a division freight agent or 
other traffic officer, in the personnel of- 
fice, and in the mechanical department. 
The intention is that the apprentice will 
get a broad background of what is re- 
quired in railway service in other depart: 
ments. 

After the apprentice has served a suita- 
ble length of time and has reached a 
point where it is considered desirable, 
he is promoted to the rank of tract super- 
visor. Further promotion is altogether 
dependent upon merit. <a 


ASME Transactions for 


Transactions of the ASME contains 
the following: 
Symposium on Marine Fouling: 

Some Biological Fundamentals of Ma 
rine Fouling, by W. F. Clapp. (49-—S 
15) 

Project Study for the Mitigation of 
Marine Fouling, by L. A. Patten. (49— 
$-20) 

Control of Marine Fouling in Sea 
Water Conduits Including Exploratory 
Tests on Killing Shelled Mussels, by 
H. E. White. (49—S-12) 

Thermal Control of Marine Fouling at 
Redondo Steam Station of the South- 
ern California Edison Company, by 
W. L. Chadwick, F. S. Clark, and D. L 
Fox. (49—S-13) 

Discussion on four preceding papers. 

Forming of a Plastic Sheet Between 
Fixed Cylindrical Guides With Coulomb 
Friction, by H. I, Ansoff. (49--SA-22) 

Motor-Generator Locomotives, Their 
Design and Operating Characteristics, 
by J. C. Fox, J. F. N. Gaynor, and F. D. 
Gowans. (49—SA-7) 

Two Slants on Postwar Wood Finish- 
ing: Part I—Current Practice, by P. S. 
Kennedy. (49—WDI-2) 

Part I]—Suggested Method for Predict- 
ing Check Resistance of Lacquer Films, 
by W.T. Smith. (49--WDI-2) 

Effect of Fuel-Immersion on Laminated 
Plastics, by W. A. Crouse, Margie 
Carickhoff, and Margaret A. Fisher. 
(49-—F-32) 

Current Design Practices for Gas-Tur- 
bine Power Elements, by H. D. Emmert. 
(48—A-170) 

Bending of an Ideal Plastic Metal, by 
J. D. Lubahn and G. Sachs. (48—A- 
168) 
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Comment sy Witton R. Aspsorr' 


Mr. W. W. Soroka is to be congratu- 
lated on his excellent presentation of the 
classification of analog computers.*?- The 
comment which follows is concerned only 
with certain points found in that part of 
the paper entitled, ‘Problems Char- 
acterized by Ordinary Differential Equa- 
tions and Their Solution by Analogies.” 

The statement, ‘There are as many 
equations to be solved simultancously 
as there are masses in the system,"’ is an 
oversimplification of the problem. For 
instance, Fig. 1 of this discussion shows 
a system with only one mass but which 
obviously requires two equations. A 
more general rule may be formulated. 
First define a node as a point at which 
two or more dissimilar elements are con- 
nected together. Let # be the number of 
nodes exclusive of the reference node, 
and ¢ be the number of elements including 
all force and velocity sources. Sub- 
tract from a the number of velocity 
sources and from en the number of 
force sources. The first difference gives 
the number of equations needed if they 
are to be written in terms of the reactions 
at a node, and the second difference gives 
the number of equations needed if they 
are to be written in terms of the veloc 
itics around a closed loop. Obviously, 
the system yielding the smaller number 
of equations would be used. Applying 
these rules to Fig. 1 gives two equa 
tions in cither system, so cither may be 
used 

The author expresses a preference for 
the mass-inductance analogy. This pref 
erence is not, perhaps, completely justi 
fiable. The author's objection to current 
sources is well taken; however, these 
will appear even in the mass-inductance 
analog whenever the mechanical cx 
In addi 
tron, w henever a current source in an 
electrical system is in parallel with 
a passive clement or a combination of 
passive clements, an exchange giving an 


citation ts a velocity source 


' Division of Electrical Engineering, Uni- 
versity of Calitorma, Berkeley, Calif 
Experimental Aids in Engineering De- 
sign Analysis,’ by W.W. Soroka, Mecnantcar 
Enowsgrino, vol. 71, October, 1949, pp. 831 


COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Engineering Design Analysis 


equivalent voltage source is possible 
This has been discussed in an elementary 
fashion.* If we can eliminate current 
sources the principal objection to the 
mass-capacitance analogy disappears. 


ric. | FIG. 2 


An advantage of the mass-capacitance 
analogy is that it is set up so easily. 
Current nodes in the analog correspond 

* Transients in Linear Systems,’’ by M 


Gardner and J. L. Barnes, John Wiley & Sons 
Inc., New York, N. Y., vol. 1, 1942. 


to force nodes in the mechanical system. 
A spring connected between two nodes is 
analogous to an inductance between the 
same two nodes in the electrical system 
Similarly, dashpots are analogous to 
resistors and masses to capacitors. The 
masses are considered as two-terminal 
devices connected between their node 
and the reference. Also, a force between 
two nodes is analogous to a current Bene- 
rator between the nodes, and a known 
velocity difference between two nodes is 
analogous to a voltage source. 

A disadvantage of the mass-inductance 
analogy is that an analog does not exist 
for every possible mechanical combina- 
tion. This is not a disadvantage of the 
mass-capacitance analogy. For instance, 
in Fig. 2 herewith, a differential equa- 
tion for the mass-inductance analog can 
be written, but its interpretation in terms 
of an electric circuit is impossible. This 
is an example of a nonplanar system. If 
the circuit is completed by drawing a line 
from cach mass to the reference, at least 
one crossing of lines is necessary. The 
mass-inductance analogy is possible 
only for planar networks. On the other 
hand, reference to the rules for finding the 
mass-capacitance analog shows no dif 
ference in their application to planar or 
nonplanar systems 


Railroad Passenger-Car Power Plants 


Comment sy F. H. Brenos* 


In connection with the subject of power 
plants for railroad passenger cars,’ some 
further details of the particular develop- 
ment treated by D. R. MacLeod, may be 
of value 

Clearance Requirements. Owing to the 
location of the power plant underneath 
a passenger-car body, it appeared that, 
if clearance conditions were met on rail- 
roads which operated in third-rail terri- 
tory, these conditions probably would 
also satisfy the majority of the other 
railroads in nearly all locations. Conse- 
quently, a design was developed for 


* Project Engineer, General Electric Com- 
pany, Eric, Pa. Mem. ASME. 

Engine-Driven Power Plants 
for Railroad Passenger Cars,’" by D. R. Mac- 
Leod, Mecuanicat vol. 71, 
November 1949, pp. 921-924 
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new postwar cars to meet third-rail 
clearances on the sharpest curves that 
would be encountered in third-rail terri- 
tory. These cars may havea height from 
the underside of the side sill to the top 
of the rail as low as 42'/,in. When a 
generator is directly connected to a verti- 
cal engine, the over-all height of the 
power plant is fixed by the distance from 
the crankshaft to the top of the engine, 
and from the crankshaft to the bottom 
of the generator magnet frame. For- 
tunately, the vertical engine is reason- 
ably narrow, which permits it to be 
placed far enough toward the center still 
to enable the clearance conditions to be 
met 

Noise and Vibration. The first few 
experimental units built by the writer's 
company employed rubber vibration 
mounts between the power plant and its 
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support. Sound-absorbing material was 
applied as an inside lining of the power- 
plant box and, in addition, sound-insu- 
lated ducts were applied for the incom- 
ing ventilating air and for the outgoing 
air. This was a fairly good solution 
but it was then believed that the remain- 
ing noise and some vibration were largely 
contributed by the metallic connection 
of the power-plant box to the car. The 
Next step was co apply rubber support- 
ing mounts between the box and the car. 
This step was justified, because subse- 
quent observations indicate that noise 
and vibration are barely perceptible in- 
side the car with the power plant run- 
ning and the car at a standstill. With 
the car in motion, the power plant can- 
not be heard. 

After it was found desirable to apply 
rubber supports to the power-plant box, 
the question arose whether flexible 
mounts would then be needed between 
the power plant and the box. Compara- 
tive tests were made, and it was found 
that, with rubber mounts on the box, 
flexible mounts between the power plant 
and the box were no longer necessary. 

Critical Vibrations. The possibility of 
critical vibrations set up within the 
power plant, due to the mass clastic char- 
acteristics of the engine and generator 
coupled together, were calculated by 
the engine builder, and it appeared there 
might be an undesirable condition at 
the exciter end of the generator. Torsio- 
graph tests were conducted on the com- 
pleted power plant operating at stcady- 
state load conditions, from which it was 
learned that the anticipated condition 
did not exist. Investigation revealed 
the fact that the exciter connection to 
the shaft was more rigid than had been 
anticipated 

Next we were concerned as to whether 
resonant conditions would be set up 
from electrical disturbances when the 
power plant was thrown on a 60-cycle 


3-phase bus, and if a single-phase short- 
circuit load should occur. These condi- 
tions were investigated using an clectri- 
cal pickup type of torsiograph which 
gave an oscillograph record. It was 
also possible to obtain recordings at both 
ends of the power plant simultancously. 
To simulate what we considered the 
worst condition, the power plant was 
operated at 62 cycles, no load, and then 
thrown 180 deg out of phase onto a 60- 
cycle, powerhouse bus. It was observed 
that the engine quivered a few seconds 
before settling down to a steady-state 
normal running condition. An analysis 
of the oscillograms indicated that there 
was little, if any, pole slippage during 
synchronization. The disturbances no- 
ticed were due to the alternator rocking 
back and forth within one pole arc until 
the engine governor could get control of 
the initial disturbance and promote con- 
stant power loading. No serious dis- 
turbances were found 

Service and Maintenance. Due to the 
nature of the application of a power plant 
underneath a car, it is immediately 
apparent that inherent difficulties exist 
in obtaining adequate accessibility for 
service and maintenance. In order to 
solve this problem, a design was used 
wherein the power plant may be swung 
out of its box on a pivot to allow free 
access. In this condition, a simple 
means is provided for releasing the power 
plant from its supports and applying a 
replacement. The power plant may be 
operated in the swung-out position. 

To promote long periods of operation 
the engine builder has provided a larger 
than normal oil pan and a larger lubri- 
cating-oil filter. Nevertheless, such a 
power plant will require periodic in- 
spection and maintenance, and the suc- 
cess of its application probably will de- 
pend in large measure upon how well the 
railroad forces service and maintain the 
equipment 


The Trans-Arabian Pipe Line 


Comment sy Wituiam G. Herrzer® 


By an intimate firsthand knowledge 
obtained through his treks across Arabia, 
the author’ ably presents an interesting 
description of the country through which 
this pipe line passes. The interspersed 
interpretations, such as the explanation 
of the sand dunes, brighten and add in- 
terest to the paper. By both leadership 
and participation in the engineering in- 

* Consulting Engineer, Tulsa, Okla 

7 “Design of the Trans-Arabiao 
Pipe Line,’’ by S. P. Johnson, Mecnanicat 
Enoineerino, vol. 71, October, 1949, pp. 821 
825. 


vestigations from the inception, the 
author is able to present an authentic 
report on the engincering and design of 
this unusual pipe line 

Never has such a large crude-oil pipe 
line, measured by length, diameter, and 
capacity, been built; and, consequently, 
there is no comparable precedent or ex- 
perience that can be used for guidance. 
Never has a pipe line of this magnitude 
been built under such adverse conditions 
and circumstances. Thus the design 
and construction of this line have called 
for extensive investigations, new 
methods, and new ideas; much pioncer- 


ing work has been done on this project. 

In the scop: of the paper, the author is 
able to present only the high lights of 
the project, which leaves an interesting 
story that should be told someday on 
the development of new methods for this 
job. The adoption of larger- and larger- 
diameter pipe has brought on new prob- 
lems that were never encountered in the 
smaller lines. The Inch’ (24 in., 
laid in 1942) became a criterion for 
large-diameter crude-oil lines. Before 
that the prevailing large size was 12 in., 
and 16 in. was coming into use. The 
Big Inch was a sudden change; now 
comes another abrupt change in size of 
pipe used in che Trans-Arabian 30-31 in, 
pipe line. An increase of 14 to 18 in 
diam of pipe within the brief period 
of 6 years—-1941 to 1947, inclusive--has 
been somewhat of a shock co the art of 
pipe lining, and it has not allowed sufh- 
cient time co develop practices com- 
pletely. This is one of the reasons why 
the problems on this job have been difh- 
cult and intense. In designing, planning, 
and constructing these large-diameter 
lines, there must be commensurate and 
concomitant growth in ideas, imagina- 
tion, and foresight. Nevertheless, many 
new and unforeseen problems will be 
encountered in the construction and 
operation of these large-diameter lines, 
and probably muck remains to be learned 
by experience. 

The staff of the Trans-Arabian Pipe 
Line Company and the manufacturers of 
various equipment deserve much credit 
for such developments as the sky-hook, 
the large-capacity desert trucks and pipe 
trailers, large machines for cleaning the 
pipe and applying the protective coating, 
the automatic welding and triple ending 
plane in Arabia, the protective pad for 
under the pipe, the large volume high- 
head centrifugal pumps, and other de- 
velopments of lesser interest. In general, 
the results so far in the use of these new 
developments are reported to be favora- 
ble. 

One of the probletns in constructing 
these large-diameter lines is bending the 
pipe to change the course of the line or 
both horizontally and vertically to fit 
the pipe to the ground. Since it is most 
practicable to bend the pipe cold, this 
operation becomes a difficult problem for 
wall, 30 and 31-in. prestressed 
pipe. It will be of interest if the author 
would add to his paper a comment on 
the bending and what methods were 
finally decided upon for the Trans- 
Arabian line. 

After a second reading of the paper 
the writer has not found any reference 
to the length of the joints of pipe or the 
reconditioning and automatic welding 
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plane at the reception point in Arabia 
tor repairing damaged pipe and for weld- 
ing the pipe into longer lengths before it 
is hauled to the pipe-line right of way. 
lt is his understanding that the pipe is 
received in standard 30-ft lengths, thar 
the pipe is then welded into 90-ft sec- 
tions and transported over desert roads 
by special trucks and trailers to the pipe- 
line right of way, part of which is many 
miles from the reception point, This 
operation is such an important link in 
the plans for the construction that a 
brief reference to it by the author will be 
useful information. What has been the 
aature and the amount of the damage to 
che pipe in transit from the United States? 
What is the tonnage hauled by the large 
trucks? What has been the average rate 
of travel for the trucks? What has been 
the life of the equipment? What is the 
production in the welding yard? 

Since a substantial amount of this line 
has been laid on the cast end, the reader 
will find interest in a statement from the 
suthor concerning the average progress in 
the construction of the line. 

In addition to the excessive cost of 
blasting a large ditch through solid 
lumestone, were not the corrosive nature 
of the rock and the difficulty of main- 
taining such a large-diameter line in a 
jeep rocky ditch other considerations in 
Jeciding on the use of the above-ground 
line where the conditions required this 
type of construction? 

Concerning the restrained pipe line, 
che author has reported some unexpected 
and unexplained occurrences in the first 
40 miles of the line. Apparently the 
mechanics of the system is not too well 
known, and probably other unpredictable 
things will happen. One would expect 
that anything on the face of Arabia 
suffers the deteriorating effects of the 
severe clements of nature. The exterior 
wall of the pipe above ground may be 
subjected to considerable crosion. In 
due course of time there may be consid- 
erable deterioration in the anchors and 
supports. The writer would expect the 
above-ground line to requite a large 
amount of maintenance, when viewed 
over a long period. Because of the 
uncertainties in this type of construction, 
presumably it will be used only where it 
is a necessity. Mention is made in the 
paper about various methods that have 
been tried in above-ground construction 
Under some conditions, such as in the 


case of some large lines laid above 


ground in Venezuela, it is practicable to 
allow the lines to lic on the ground with- 
out any provision for restraining their 
movements, bur it is the writer's opioion 
that lines of such sizes as 30 and 31 in 
cannot be laid in a random fashion on 


hard, rocky ground; they must be sup- 
ported, and their movement must be 
controlled. Ic is generally known that 
the use of expansion joints is impracti- 
cable. 

The author has mentioned the very 
interesting phenomenon of expansion 
and contraction of oil that was observed 
in the Canol line due to changes in 
temperatures. More recently this same 
phenomenon was observed in the opera- 
tions of a long 6 and 4-in. above-ground 
line that was laid in the Andes of Bolivia. 
As the author reports, the operations 
are affected by this phenomenon. Due 
consideration should be given to it and 
other factors of probably equal impor- 
tance when it is planned to place the line 
above ground, because it is believed, as 
does the author, that this effect is not 
appreciated fully. 

With respect to the ‘closed system,"’ 
I prefer at least one tank at a pump- 
ing station so that an open or regulated 
suction pressure system can be used in- 
stead of a tightly closed system from the 
beginning to the end of the line. We 
have much to learn about the operation 
of these large-diameter lines, particularly 
with respect to shock and water hammer. 
It is believed that the risk of damage from 
these phenomena is greater in a closed 
system. Since these effects undoubtedly 
have been absorbed in the large safety 
factor of smaller lines, we may not be 
fully aware of the hazard in the large 
lines. 

Concerning the hydraulics, the writer 
believes, as the author does, that in these 
large lines operating near their capacity 
the friction factor is no higher than 
for smooth pipe. It has been my ex- 
perience in the design and operation of 
many miles of crude-oil lines that for 
10-in. pipe or larger, when operating 
near normal capacities, the coefficients 
of friction fall close to the Stanton- 
Pannell curve. As a practical procedure 
he has used the Stanton-Pannell curve in 
designing crude-oil lines in sizes of pipe 
from 10 in. up, and the results have been 
satisfactory 

There has been a trend in the use of 
centrifugal pumps for these large-ca- 
pacity crude-oil pipe-line systems, using 
both clectric motors and Diesel engines 
for driving the pumps. It started with 
the Big Inch (24 in.) chat was built 
during the recent war. The reasons for 
the electric-motor centrifugal 
pumping units on the War Emergency 
Line are understandable, but it is not vet 
clear why this type of pumping has come 
into such extensive use for pumping units 
on the large-capacity crude-oil systems, 
because it lacks the flexibility needed in 
meeting the conditions under which a 
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crude-oil pipe-line system must operate 
The Dicsel-engine drive improves this 
flexibility, but it is believed there is 
greater flexibility in the Diesel engine 
and reciprocating pump. 

Some of the factors in favor of cen- 
trifugal pumping are as follows: 


(4) Much lower first cost. 

(6) Smaller plant. 

(c) Less operating labor. 

(da) Fewer auxiliaries. 

(¢) Less maintenance. 

Cf) Longer period to pay out greater 
investment in the Diesel-reciprocating 
plane. 

(g) Stream free of pulsations. 

(A) Little or no pressure surging in the 
pump and manifold discharge lines. 

(4) Until recently reciprocating pipe 
line pumps, suitable for these large 
Capacity systems, were not available. 


Since a substantial amount of above- 
ground construction will be used, the 
possibility of pump pulsations in the 
line may have been a consideration also in 
deciding on the use of centrifugal pumps 
for the Trans-Arabian line. 

However, in planning large-capacity 
systems the writer believes there arc 
advantages in reciprocating pumps which 
should be weighed carefully. 

The large reserves of petroleum in the 
Near East and the pipe lines that will be 
built in the Mediterranean may have con- 
siderable influence on the life and 
economy of the European nations. It is 
reasonable to believe that many pipe 
lines will be built in Europe for trans- 
porting the oil after it is received from 
the Near East and in due time for trans- 
porting petroleum products. 


CLosurE 


Mr. Heltzel’s kind comments raise 
several questions not answered in the 
original paper. Some of the answers 
follow: 

After rather careful consideration, it 
was originally decided to use prefabri- 
cated bends for those portions of the pipe 
line laid above ground and wrinkle bends 
for the buried portions. The specifica- 
tions for wrinkle bending called for 2-deg 
wrinkles at approximately 3-ft intervals. 

A considerable time after construction 
had commenced, a hydraulic machine for 
stretch-bending thin-wall 30-in. and 31- 
in. pipe was developed. These stretch- 
bends will be used instead of wrinkles for 
the remainder of the project 

The pipe joints average 31.3 ft in 
length and, after being triple-jointed at 
the terminal, are hauled to the righr-of- 
way in lengths averaging almost 94 fe. 
Approximately 5 per cent of the joints 
are damaged in transit. As might be 
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expected, the damage is largely dented 
ends which are repaired readily by the 
use of internal expanding clamps and 
sledge hammers. 

Over 100 heavy trucks have been in 
_ operation hauling the pipe along the 
right of way, as well as material for 
pumping stations. Net loads vary from 
27 to 35 tons, and average speeds are 10 
co ll mph. Wear and tear of the trucks 
and in fact all the construction material 
has been very severe because of the heat, 
sand and dust, as well as the inexperience 
of the Arab drivers. However, conditions 
are now improving, and there is no doubt 
the equipment will outlive the construc- 
tion period (probably years total), 


although with very heavy maintenance. 

The production rate of the automatic 
welding machine used for criple-jointing 
the lengths at the Ras Misha‘ab Terminal 
was 57.8 miles in November, 1949, witha 
peak rate of 17 welds per hr. The 
average laying rate between March, 
1948, and August, 1949, was 18 miles 
per calendar month, with one construc- 
tion spread laying line both above ground 
and buried. During November and 
December, 1949, the progress averaged 
54.3 miles per calendar month, with one 
spread laying line mostly above ground. 

Sipney P. Jounson.* 

* Engineer, Standard Oil Company of Cali- 

fornia, San Francisco, Calif. 


Developments in Burning Wet Wood 


Comment By J. S. 


This subject has been treated in a 
timely and interesting manner by Mr. 
Otto de Lorenzi." To those in the lum- 
ber-manufacturing business the matter is 
increasingly important. Within the 
last several years we have seen a con- 
tinued rise in the cost of hogged fuel 
Waste from saw mills which once went 
co the burners is, in the larger mills, 
converted into the raw materials for 
salable commodities. For example, 
bark is now being made commercially 
into a number of items and, with the 
whole log barked before sawing, slabs 
which once had no value other than fuel 
or became burner refuse when there was 
an excess of fuel, can now go directly 
into a chip plant to be processed for pulp 
or fiberboard. Saw mills integrated with 
other plants for more economical utiliza- 
tion of the whole log are in some cases 
forced to supplement the dwindling sup- 
ply of hogged fuel with oil. In such 
plants little waste remains for fucl except 
the sawdust and shavings. 

The changed conditions of the past 
few years have made it necessary in 
many cases to install auxiliary oil firing 
The trend in the design of new power 
plants in this industry is for stations of 
higher pressure with combustion control 
and modern fuel-saving auxiliaries with 
dutch ovens designed for oil fuel as well 
as hogged fuel 

The common method of feeding hogged 
fucl is by dropping it into a Dutch oven 
from above by gravity, the material 
forming a cone on the grate surface be- 
low. The objections to this procedure 

Chief Engineer, Weyerhaeuser Timber Com- 
paay, Tacoma, Wash. 

**Some Recent Developments in Burning 
Wet Wood," by Orto de Lorenzi, Macnanica 
Enaiwesrina, September, 1949, vol. 71, pp. 
735-738. 


are that the wet fucl is constantly being 
dropped on the burning surface of the 
cone and carry-over of the lighter par- 
ticles picked up by the hot gases is con 
siderable. Those particles not burned 
in the Dutch oven or in the combustion 
chamber are carried up the stack. Com- 
bustion control is hard to maintain with 
an open feed hole and, consequently, 
there is a loss of efficiency with this 
method of firing. 

The main objection from the operator's 
standpoint with cither spreader stoker or 
underfeed firing is the necessity of chip- 
ping the wood in order to obtain a prod- 
uct which can be fed at a rapid uniform 
rate. Considerable difficulty and ex- 
pense would be involved in chipping the 
average saw-mill waste. Material for 
chipping must be selected for size and 
fed into chippers in such a way that the 
knives cut the wood at the same angle in 
order to produce chips of uniform size. 
Mill waste consisting of trimmed ends, 
split picces and edgings would offer dif 
ficulties at the chippers 

Another problem would be met with 
in burning the sawdust. A large por- 
tion of the waste is straight sawdust 
which cannot be burned alone. A simi- 
lar problem would be met with planer- 
mill shavings. These might perhaps be 
mixed with the chips just before these 
enter the stoker and they might be kicked 
into the furnace along with the latter. 

There is no doubt that the rising cost 
of oil and the growing scarcity of hogged 
fuel will demand greater economy than 
that obtained with the present Dutch 
ovens. It would appear that the spreader- 
type stoker offers possibilities, providing 
the requirements as to siaing the fucl do 
not present too much of a handicap; 
also, that the stoker can handle sawdust 
and dry planer-mill shavings and intro- 
duce them into the furnace so that they 


may be burned without the major portion 
going up the stack. With the under 
feed stoker, difficulties will be encount- 
ered in introducing this fuel into the 
furnace to obtain even burning in all 
parts of the fuel pile. 


Comment sy H. W. Bescurr!! 


The author has furnished a very inter 
esting paper on some of the recent ad 
vances in the art of burning wet wood 
waste. Certain operating capacity ranges 
have been given for the various installa. 
tions. Manifestly, the modern types of 
unit as illustrated in Figs. 3, 4, 6, and 7, 
of the paper all incorporate an air pre- 
heater and of necessity forced-draft fans 

It would be interesting to learn 
whether the capacities indicated for the 
boilers shown in Figs. 1 and 2 are based 
on (4) preheated air, (6) controlled air 
supply, such as obtainable with forced 
draft. 

With units of the type illustrated in 
Figs. 1 and 2, and without forced draft, 
negative pressure throughout the setting 
must prevail, drawing air through the 
ash pits and through the grates to pro- 
vide the air necessary to burn the fixed 
carbon in the fuel. Such negative pres 
sure in the furnace also draws in large 
quantities of air with the fucl. It is 
thus impossible to obtain a proper dis- 
tribution of ait to permit cither maxi 
mum capacity or maximum cfhiciency. 

With prevailing high costs of all fuels, 
high-moisture wood waste should always 
be burned with controlled supply of 
preheated air. 

The high percentage of oxygen in wood 
means high CO, for perfect combustion 
Relatively high CO,, compared to other 
fuels, will result for any stated excess air 

The author cites spreader-stoker in- 
stallations using wood refuse. It ap 
parently has been possible to utilize 
continuous-ash-discharge spreader stok- 
ers with refuse when (a) the refuse is 
specially sized so that there are no par- 
ticular feed problems; and (6) the refuse 
contains sufficient dirt and other extrane- 
ous matcrial so that a protective layer 
covers the grates and thus protects 
them from destruction by radiant heat 
from the combustion space above. 

In most installations in the Northwest, 
difficulty would arise in using spreader 
stokers because of the cxtra cost to 
size fucls properly and, further because of 
the lack of protection of grate surface 
against radiation. 

The spreader-type stoker ‘is subject to 
the same objection as the cell-type fur- 
nace, namely, that the green fuel falls 
as a blanket over the surface and, there- 
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fore, slows up the distillation of mois- 
ture and volatiles from the fuel. Some 
opposition to spreader stokers for this 
service has been cited because of the com- 
paratively small storage of fuel in the 
furnace 

It should be remembered that less 
than 20 per cent of the dry-fuel weight is 
fixed carbon. This means that over 
two thirds of this heating value is in the 
volatiles. 

The discusser’s conception of furnace 
requirements for the burning of wet ref- 
use is as follows: 


1 Large areca of fuel exposed to fur- 
nace temperatures to effect (4) evapora- 
tion of moisture in fuel; (4) distillation 
of volatiles from fuel 

2 Azone in which the wet fuel enters 
the furnace and does not cover the fuel 
previously deposited in the furnace but 
rather gradually moves into a zone of 
fixed carbon without volatiles as the 
moisture and volatiles are driven off 
leaving fixed carbon. 

3 Separately directed overdraft air 
that will create turbulence and mix 
intimately with the volatiles as they 
are driven from the fuel 

4 A preheated air supply that will be 
forced through the bed of incandescent 
carbon at rates required to reduce the 
supply continually, converting it to a 
mixture of CO and CO:, which in turn 
will be converted to CO: in the com- 
bustion chamber above the fuel bed by 
the admission of suitable supply of over- 
draft air 


The discusser has been working on the 
development of such a furnace for more 
than a year, and the first installation 
should be in service by the end of 1949 
In chis particular installation, the fore 
going results are accomplished by the 
introduction of the fuel at the upper end 
of an inclined hearth from scaled bins. 
The fuel cataracts down the hearth con 
tinually, moving from a zone in which 
distillation is taking place to one in 
which the incandescent carbon is being 
consumed, The hearth consists of closely 
spaced boiler tubes between headers and 
forming a part of the boiler surface 
High temperature preheated air is ad 
mitted in plenums or zones underneath 
the hearth, The supply of air to cach 
section is controlled so as to obtain neces- 
sary division of air to accomplish the 
aforesaid requirements 


Comment py B. J. Cross'® 


The author has described and illus 
trated several arrangements for the burn 
** Manager, Development and Research De- 
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ing of wastc-wood refuse for the genera- 
tion of steam. He has classified these 
broadly as single-stage and two-stage 
furnaces. 

The two-stage furnaces consists of a 
low Dutch oven into which the fuel is 
introduced, and a secondary chamber 
under the boiler in which the combus- 
tion is completed. The fuel is usually 
supplicd from a conveyer system and is 
fed intermittently through openings in 
the top of the Dutch oven. It forms a 
conical pile which takes up a large part 
of the volume of the primary chamber 
which is in effect a gas producer. The 
most active area for combustion is at the 
periphery of the cone where the grates are 
not too thickly covered. The flames 
from this active arca wipe up the sides 
of the cone and serve to dry and ignite 
the wood as it moves to the edges of the 
pile. 

The refractory walls and arch of the 
Dutch oven provide a heat reservoir to 
even out temperature waves that may 
result from intermittent feed or from 
changes in moisture content of the fuel. 

The Dutch-oven furnace has had wide 
application in the wood industry. It is 
economical of cquipment, needs but 
simple instrumentation, and does not 
require a high degree of skill of opera 
tion, Where wood wastes present a 
problem of both disposal and utilization, 
this method of burning is justified and 
no doubt will continue to be used where 
this condition prevails 

However, it is becoming a growing 
practice to utilize more of the log in the 
manufacture of marketable products. 
This both increases the power require- 
ments and reduces the amount of by- 
product fuel. It may then be neces 
sary to purchase more expensive supple- 
mentary fucl. In this situation a Bru 
in wood refuse is worth almost, if not 
quite as much, as a Bru in coal or oil, 
and any possible increase in the efficiency 
of combustion and power generation is an 
important consideration 

The principal feature ef the single- 
stage design, as described by the author, 
is the flat and thinner fucl bed. This 
requires that the fucl be fed continuously 
at a rate equal to the burning rate 

The advantages of these later designs 
are a higher burneng rate per square foot 
of grate or per foot of furnace width, and 
a controlled air supply which permits a 
low excess air that may be maintained, 
automatically if desired, over a wide 
range of load. 

The higher burning rate permits the 
use of narrower and less expensive boilers. 
The lower excess air results in higher ef- 
ficiency. Because of lower gas volumes, 
this reduces the size and cost of second- 
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ary heat-absorbing surface such as econ- 
omizers and air heaters. 

With the thinner fuel bed there is, of 
course, no large reserve of fucl in the 
furnace, and feeding mechanism must be 
provided to supply fuel continuously 
to the furnace. Auxiliary power may be 
higher and must be justified by higher ef- 
ficiency and lower maintenance. 


Comment sy P. B. Prace'® 


In the successful burning of wet wood 
wastes, one of the most important fac- 
tors is the control of the air supply. Not 
only must the total air supply be kept 
under control in order to maintain maxi- 
mum CO, and furnace temperature, but 
the relative amounts of underfire and 
overfire air should be regulated carefully. 

Although, theoretically, the amount 
of underfire air is relatively low, in 
practice this air supply should be fairly 
high and probably over 50 per cent of 
the total air supply. Its function is not 
only to provide air for primary combus 
tion but also to provide a carrier to 
sweep the steam and distillation products 
out of the fuel bed. Because the wet 
fuel bed offers considerable resistance 
to flow, undergrate pressures have to be 
relatively high and the grate opening 
has to be relatively small, with maxi- 
mum flow areas under the deepest sec- 
tions of the fucl bed. With high under- 
gtate-air pressures, there must be mini- 
mum leakage areas around the grate 
edgcs. 

In the experimental installation men- 
tioned in the paper, in which a number of 
different types of wet wood fucl were 
burned, only slightly preheated air was 
used. In burning the 66'/, per cent 
moisture pine chips given in Table 1 of 
the paper, a brief description of the fur 
nace conditions may be of interest. 
Viewed from above, the fuel bed was al- 
most completely blanketed by the cloud 
of steam liberated by combustion, and 
the principal evidence of combustion was 
the rate of fuel feed together with 
analysis of the combustion gases. 

With this very high-moisture-content 
wood, control of underfire and overfire 
air was important, and an excess of over- 
fire air would soon kill active combus- 
tion. Any tendency toward reduced 
combustion could, however, be over- 
come quickly by reducing overfire-air 
and increasing underfire-air supply. 

In one phase of the tests, the fuel feed 
was stopped to allow the fuel bed to burn 
down almost to the bare grate and then 
quickly accelerated to full rate of fuel 
feed. By careful regulation of air sup- 
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ply, full combustion rate could be re- 
attained with minimum of smoking and 
without losing the fire completely. 

In these tests in the the experimental 
furnace, little dependence was placed 
on radiant heat from brick walls. The 
limited duration of the tests and the 
high moisture content of the fuel did not 
allow the walls to become hot enough to 
be of any value as a radiant surface, and 
it may be assumed that the combustion 
fates attained were entirely self-swpport- 
ing and could be maintained in a water- 
cooled furnace. 


Autuor’s CLosurE 


The author wishes to express his ap- 
preciation and thanks to those who 
have prepared written discussions and 
also to those who contributed to the 
questions from the floor. 

The continuing interest in the subject 
matter is an indication that improved 
methods for burning wet wood are being 
eagerly sought after. Several installa- 
tions, incorporating many of the new 
design features discussed, have been pur- 
chased recently and when these go into 
operation much valuable data will be- 
come available for future improvement 
of the art. 

In Mr. Abel's discussion he points out 
several features of the spreader-fired 
single-stage furnace that may be objec- 
tionable from the operator's standpoint. 
The first is the necessity for sizing the 
wood. Actually this is not quite as 
serious as it may appear. With a prop- 
erly maintained hogger or chipper, from 
80 to 90 per cent of the resultant product 
may he fired directly without further 
processing by simply passing it through 
a bar-type screen. The “‘oversize"’ is 
then rchogged. For existing installa- 
tions this may require some rearrange- 
ment of the conveyer system. The 
manner in which the combustion proc- 
ess functions in the single-stage high- 
set-spreader design, will overcome most 
of the difficultics encountered where 
straight sawdust or planer-mill shavings 
ate used. The highly turbulent sus- 
pension-burning zones retain the ignited 
fuel in the furnace for a relatively long 
time so that the combustion process is 
completed and only a relatively small 
percentage of char finds its way into the 
boiler and gas-duct system 

Mr. Beecher asks concerning the ca- 
pacitics of the units, Figs. 1 and 2. Fig. 
1 has a forced-draft fan to supply pre- 
heated air. Fig. 2 is of the natural- 
draft type using air at room temperature. 
For the spreader-fired experimental unit 
a continuous-discharge type of grate was 
used to save labor, because the spent wood 
fuel contained a high percentage of sand 


This type of construction is not required 
where low-ash-content wood is burned, 
as the refuse is allowed to accumulate on 
the grate and is only removed when its 
thickness interferes with the flow of air. 
This method of operation is possible be- 
cause most of the burning occurs in the 
furnace cavity, above the grate, and 
there is no piling or blanketing of the 
fuel bed with wet wood. The single- 
stage furnace thus meets Mr. Beecher's 
requirements of: a flash-drying zone in 
which moisture is almost instantly driven 
off; a turbulent burning zone, using 
easily controlled amounts of highly 


preheated air, for volatile matter distil- 
lation and burning; and an active thin 
fuel bed of incandescent carbon also 
supplied with a controllable quantity of 
preheated air. 

Messrs. Cross and Place have presented 
additional valuable information in con- 
nection with design and actual operation 
of single-stage furnaces which accents 
their advantages as compared with the 
older two-stage type. 

Orto pe Lorenzi.'* 

'* Director of Education, Combustion Engi- 


neering-Superheater, Inc., New York, N. Y. 
Fellow ASME. 


Instrumentation for an Atomic Power Plant 


Comment By V. L. Parsecian'® 


Messrs. Cochran and Hansen" have 
done well to focus attention on the very 
difficult problem of providing proper 
instruments for the atomic power plant. 
Such plants are likely to be successful 
only to the degree that they are made 
automatically controlled and continuous 
in operation over extended periods—both 
of which characteristics depend heavily 
on the availability of suitable instru- 
ments. The same holds true for the 
radiochemical separation plants which 
are associated with these power units. 

Perhaps a somewhat different emphasis 
may be made as to the characteristics 
desired of the new instruments. Most 
instrument systems may be divided into 
a detector clement, a ‘‘telemetering sys- 
tem,’ and the indicating or registering 
instrument. If a control function is 
also involved, one may further identify a 
controller element associated with the 
instrument, the controlled valve or 
motor operator, with again a telemeter- 
ing system connecting the two. 
Whether the measurement is of radiation 
intensity, temperature, pressure, liquid 
level, flow rate, or the position of a 
mechanical element, the information 
must often be relayed from an unin- 
habitable radive" area to an instrument- 
panel area where operators may remain 
without danger, the two areas being 
separated by heavy walls. 

Therefore, instrumental methods used 


% The Kellex Corporation, New York, N.Y. 

16 ‘Some Instrumentation Requirements in 
an Atomic Power Plaat,’’ by D. Cochran and 
C. A. Hansen, Jr., Mecnanica, ENoinperina, 
vol. 71, October, 1949, pp. 808-810 and 820. 

17 The term “'radive’’ has been proposed by 
W. B. Snow of The Kellex Corporation, to 
indicate the presence of nuclear radiation above 
tolerance level. Possibly this new term can 
substitute for the less desirable expression 
‘hot’ which is becoming all too common and 
confusing in the conversation of the nuclear 
engineer 


in atomic plants are likely to require 
faithful telemetering of intelligence from 
a detector clement to an indicating or 
recording instrument which often is 
hundreds of feet away. 

Telemetering Medium. The tclemetering 
medium must not permit transport of 
radioactive fluids, vapors, or air from the 
danger arcas to the instrument panels 
either during normal operation or on 
breakdown. Most mechanical couplings 
are likely to have wall clearances which 
will be difficule to seal against air leak 
age. 

When pneumatic or hydraulic systems 
are used, the fluid should not under any 
likely circumstance be permitted to flow 
or return to the instrument arca. This 
would seem to make of questionable 
merit a device such as the single thin 
diaphragm air-balance method men- 
tioned by the authors for the measure 
ment of pressure. By way of illustra 
tion, the method might be improved to 
permit greater safety by using a multi 
plicity of intervening chambers and 
diaphragms, cach scaled and perhaps 
filled with liquid. The diaphragms 
could be connected mechanically at 
their centers to transmit small move 
meats, and perhaps varied in diameter 
to assure that failure of the firse dia 
phragm is readily detected. 

In connection with pneumatic systems, 
it may be well to point out that unless 
the rate of air flow is sufficiently high, 
there is danger of radioactive vapors 
working back into the instrument-panel 
areca by slow diffusion processes, par- 
ticularly if the air is supplied through 
large-diameter lines and at a ‘‘trickle’’ 
rate. Usually there should be provided 
a separating medium of sufficient de- 
pendability to prevent flow back to the 
instrument areas; obviously, one cannot 
depend upon any check-valve system 
for such separation. 
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From the point of view of providing 
complete separation against radioactivity 
transfer between plant arcas, clectrical 
telemetering methods possess important 
advantages. Therefore considerable ef- 
fort should be exerted toward developing 
electrically registering instrument sys- 
tems. 

Detector Elements. The most 
instrumental problems encountered are 
usually in connection with the detector 
elements, since standard industrial re- 
corders will perform fairly well in 
recording cither electric voltage or 
pneumatic-pressure changes. Aside from 
the usual requirements of sensitivity, 
range, stability over extended periods, 
and the like, a feature that is highly 
desired in a detector system is nicely 
exemplified in the electromagnetic flow- 
meter mentioned by the authors. The 
fact that this instrument will measure 
flow rate without direct contact between 
the detector element and the stream will 
go far toward offsetting other limitations 
the method may have. Failure of such 
an instrument will not require that the 
plant be shut down, and the pipes dis- 
sembled by complicated remote-control 
mechanisms for replacement of the cle- 
ment. 

This same characteristic 
welcomed in instruments to 
liquid level, temperature, chemical com- 
position, position of moving levers, etc. 
(n addition to clectromagnetic induction, 
one might make use of the magnetic or 
diclectric properties of the contained 
fluid, clectzical conductivity, or of selec- 
tive absorption by the fluid for radiation 
that can penetrate pipe walls. Since 
the pipe walls may often be made of in- 
sulating or nonmagnetic materials, or 
even of plastics in low-temperature 
systems, one may utilize nuclear radia- 
tion or high-frequency electromagnetic 
phenomena in addition to ordinary 
frequencies 

In general, one should stress the impor- 
cance of developing detector systems 
that 


scrious 


would be 


measure 


1 Do not require direct contact with 
the fluid or other clement under mea- 
surement, but rather permit separation 
of the detector by walls of substantial 
strength. 

2 Permit some measure of periodic 
standardization or checking from the in- 
strument panel. 

3 Require no mechanically moving 
parts in the radive"’ fluid stream 

4 Permit replacement without in- 
tricate manipulation and without serious 
loss of calibration 

§ Have time constants of the order of 
seconds when chemical process or heat 


transfer are involved, but nearer 0.001 
sec when emergency control of an atomic 
reactor is involved. 

6 Offer large range; as pointed out 
by the authors, the ratio of maximum to 
minimum readings may sometimes reach a 
factor of 10’, although for such extreme 
ranges it would be better to have multiple 
detector units. Possibly a logarithmic 
scale may also find useful application, 
since one is usually more concerned with 
percentage change than with increments 
of change. 

7 Long life is of great importance, as 
pointed out by the authors. Perhaps a 

‘guaranteed”’ life of 10 years for instru- 

ments which cannot be replaced easily, 
and 2 years for more easily replaceable 
units, may provide useful guides com- 
parable to the best of present industrial 
practices. 

8 One can tolerate considerable com- 
plexity in the instrument components, 
provided the complexity is kept at the 
instrument panel and not at the detector 
end. The engineering design of such 
instruments should make possible quick 
replacement and interchangeability of 
component subassemblies. The detector 
unit should also, in general, be a “‘pack- 
aged"’ unit. 
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It may be well to emphasize that suc- 
cessful process control has been attained 
in industry by relying less on absolute 
accuracy than upon reproducibility, 
uniformity, and sensitivity of instru 
mental measurements. 

Radiation Measurement. The presence 
of nuclear radiation in atomic plants 
presents both a problem and an additiona] 
tool; for there is not likely to be a better 
indicator for the presence (or variation) 
of radioactivity in a solution than is the 
measurement of the emitted radiation 
Radiation-measuring instruments unfor- 
tunately leave much to be desired in so 
far as their present applicability to proc- 
ess plants is concerned, largely because 
they have not been engineered for per- 
formance under industrial-plant condi 
tions. Most manufacturers of radiation- 
measuring instruments have tended to 
concentrate on laboratory-type instru- 
ments, perhaps because sufficient 
emphasis has not yet been placed upoo 
instruments which are suited to the 
vapors and vicissitudes of plant use. 

Much remains to be done in this field, 
and the quality of the results will be as 
much dependent upon the work of the 
industrial-plant engineer as it is upon the 
research of the nuclear physicist. 


Preserving Liberty 


Comment sy Carrott D. Brrtmyer™ 


In commenting on the excellent paper’ 
by W. C. Beekley, I wish to lend what- 
ever support I can to this very important 
and urgent cause. I have no desire to 
whip up an anticommunist or anti- 
socialist hysteria. My experience in 
industry and in education over the last 
thirty-five years has indicated clearly 
the gradual deterioration of which the 
author ably writes. 

As he so accurately states, thinking is 
everybody's business; however, as we 
engineers are guilty of relieving our 
fellow citizens of the necessity for much 
thinking about the routine operations 
required for life, we should become more 
aggressive in stimulating thought about 
our social problems. It is one of the 
fundamental principles of the common 
law that for every right there is a cor- 
responding duty. 

The right of free speech and assembly is 
inseparable from the duty to present the 
truth concerning the other side of the 
argument. The failure to perform a duty 


** Professional Engineer, Kingston, R. I. 


Mem. ASME. 
Preserving Liberty,’’ by W. C. Beekley, 
Mecuanicat vol. 71, 


tember, 1949, pp. 733-734 and 738. 


to our fellow man constitutes the sort of 
negligence recognized at law. 

The growth of engincering has de 
pended upon the free interchange of in- 
formation in societies such as this. Why 
restrict our energies to technical matters 
alone? Is not our function to adapt find- 
ings of physical science for the benefit of 
mankind? 

I have had enough experience with the 
American workman to know that he 
can be led by one who has demonstrated 
his fitness to lead. On the other hand 
he resents being pushed around. My 
own experience has amply demonstrated 
his intense desire to know “‘what the 
score is," particularly if he can turn to 
one whom he trusts. If we fail to supply 
the leadership, is he to be blamed for 
listening to ‘‘crack-pots’’ who will 
gladly lead him down to the chaotic 
existence from which there is no easy 
return. 

This is why, for the past twenty 
years, I have tried to sell the desire to 
understand the situation to my senior 
students. Not only do they have the 
personal responsibility to sce that their 
men are properly cared for; but they will 
be the greatest sufferers from a failure of 
our free-enterprise system. 

Every engineer who is a minor execu- 
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tive should keep the welfare of his men 
in view. It is his duty to defend them 
and to give them due warning of impend- 
ing changes. 

Great credit must be given Mr. Faville 
of our Civic Responsibilities Committee. 
This does not relieve a single one of us 
from his own individual duty to fight for 
freedom. 

The point I would like to make is that 
this is an individual duty or responsibil- 
ity which cach must assume. We must 
not wait for a directive from above or we 
shall wake up some bright morning and 
find ourselves in ‘‘planned chaos.”’ 
We shall have no one to blame bur our- 
selves. 

Of course the easier path is to sit with 
our feet under our desks and do nothing 
That is no defense at all, as our best mili- 
tary minds know. 

I firmly believe that error cannot live 
in the searching light of truth. Ir is our 
duty first to inform ourselves and then 


to inform others. This job must be be- 
gun now—not next year—-and we are the 
ones elected to do it. 


AutHor’s CLosure 


Mr. Billmyer has contributed a very 
constructive comment. He emphasizes 
most clearly the particular responsibility 
of each individual engineer and very prop- 
erly lays stress on a point which the au- 
thor did not cover at all, that is, the 
importance of bringing the fundamentals 
of this matter to the attention of the 
younger men, particularly the engineers, 
during their periods of formal education 
It is indeed encouraging to know that the 
writer is actually working at this. 

One of the phases of this matter which 
most seriously concerns the author is the 
fact that the significant amount of really 
excellent and thoughtful discussion, 
which is being published on this subject, 
is not, in general, being made available 
to those who need it most. Wider and 


more precisely aimed distribution of these 
thought-provoking discussions is des 
perately needed. If brought to the atten- 
tion now of the young engineers in the 
process of formal education, and in the 
early years of their industrial training, 
we can conceivably have, within a year 
or two, some thousands, at least, of able 
and alert young men impressed with the 
importance of this matter and thinking 
clearly about it. 

The possibilities of the good which 
they can do, in spreading the message fur- 
ther, are tremendous. They constitute 
perhaps the most important audience for 
us to reach immediately in order that, by 
means of their efforts, we may most 
quickly reach the much wider audience of 
those who apparently are being led 
rapidly down the path from which there 
is no quick and perhaps no possible returo 

W. C. Beexrey.” 


~ © The Whitlock Manufacturing Company 
Hartford, Conn. Mem., ASME 
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And Notes on Books Received in the Engineering Societies Library 


Tool Engineers Handbook 


Toot Enoineers Hanpsoox. By American 
Society of Tool Engineers Handbook Com- 
mittee. McGraw-Hill Book Company, 
{nc., New York, N. Y., Toronto, Can., 
London, England, 1949. Cloth, 57/4 9 in., 
tables, figures, ix and 2070 pp., $15. 


Reviewen sy }. E. Girxey' 


R many years engineers in the me- 
chanical manufacturing industries 
have felt the need for a reference book in 
their field to fill the gap between the 
existing machinists and mechanical-engi- 
acers handbooks. The Tool Engineers 
Handbook appears to satisfy this need. 
There are twelve sections devoted to the 
problems of management, seventy-six 
sections devoted to manufacturing proc- 
esses, seven sections on inspection, and 
nineteen sections on the design of tools 
and machine elements. A thorough gen- 
eral index is provided and a bibliography 
follows each article. 

The stimulus of war brought many 
oew processes into general use. Over- 
expansion and increasing competition 
have added to the problems of manage- 


1 Instructor in machine design, deparement 
of mechanical engineering, Case Institute of 
Technology, Cleveland, Ohio. 


ment in the mechanical processing indus- 
tries. The requirements upon manage- 
ment as well as the tool engineer de- 
mand a reference book that is compre- 
hensive and up to date. 

The American Society of Tool Engi- 
neers recognizing this need, interviewed 
hundreds of executives, engineers, educa- 
tors, librarians, and surveyed the views 
of its many members to determine its 
scope and content. 

The material was written by 152 au- 
thors. All are recognized authorities in 
their ficlds of specialization. The gen- 
eral aim was to cover every subject pre- 
sented so thoroughly that future expan- 
sion and revisions would not be neces- 
sary for many years 

The first section shows the rapid de- 
velopment of the requirements of the tool 
engineer from those of a skilled techni- 
cian to the professional status of an engi- 
neer. He must produce an article which 
is not only mechanically sound, but will 
meet the tests of salability. It musz 
appeal to the market and produce a 
profit. Consequently, he is interested in 
product development which is outlined 
in Section 2. 


Making a profit depends not only on 
the salability of an article, but on the 
efficiency of operation of the physical 
plant. Section 3 covers the determina 
tion of methods and processes, economic 
selection of new equipment, and im 
provement of existing techniques 
Sketches, graphs, and mathematics are 
used to explain the examples chosen. 

Sections 4 and § cover production anal 
ysis, cost estimating, job planning, and 
controls with examples illustrating pol 
icy, organization, and sample forms 
This is of interest to the tool engineer not 
only as a guide to the operation of his 
own department, but also because of his 
vital part in all of this work cither as an 
executive or a technical consultant. 

Quality control is one goal of the tool 
ing and is therefore covered in Section 6 
This application of statistical methods 
should be absorbed by every designers 
responsible for limit dimensions. With 
quality charts available on all the ma 
chines in his plant, he is able to deter 
mine with an unusual clarity the difficul- 
ties he is imposing by close limits and 
also the value of holding or relaxing 
those limits. 

Time and motion study invariably 
results in changes that require a tool 
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engineer's assistance. These principles 
are discussed in Section 7 

The remainder of the Handbook is of 
more obvious use and perhaps it would be 
wise to list a few of the plant personnel 
who will be reaching for the book and 
the reason why 
I The Tool-Design Draftsman 

(a) Standard drafting-room practice 
to find the rectangular dimensions for 
“43 holes evenly spaced.” 

(b) Circle chart of 12 groups of tool 
steels arranged in order of charactcris- 
tics of toughness, water, oil or air hard- 
ening, high-temperature resistance, and 
wear resistance, to choose a steel for a 
redesign of a part that failed 

(c) Table of spot-face sizes and wrench 
clearances 

(d) Table of allowances for bends in 
sheet metal 

(e) Table of formulas for 3 
measurements of threads. 

(f) Chart for determining shank sizes 
and overhang for tipped cutting tools 
Il Tool-Design Layout Man 

(a) Article on how design affects heat- 
treatment 

6) Hundreds of illustrations of setups 
for difficult operations 

(c) Design of special cutting tools 
such as an end cutting reamer which cuts 
to the center 

(d) Tapers, spindle noses, and arbors. 
ILL Chief Tool Designer 

(a4) Static and dynamic propertics of 
metals 

(6) Tool forces, power consumption. 


wire 


(c) Use of illustrations for training 
inexperienced men—such as the section 
on jigs and fixtures 

(d) Applications of clectronic control 
devices to vary feed to suit variable 
depths of cut. 


IV Tool Supervisor 


(a) Estimating procedures—cost an- 
alysis—methods and sample forms. 

(6) Scheduling methods and forms 

(¢) Tool procurement and stocking 
systems. 

(4) Mathematical analysis for equip- 
ment selection. 


V Machine Designer 


(4) Materials, for example, (1) Plastics, 
(2) Characteristics of types of synthetic 
rubber with respect to electrical resist- 
ance, impermeability to gas and water. 

(6) Digest of physics and mechanics 
formulas with definitions. 

c) Design of such machine clements as 
springs, gears, ball bearing applications, 
and sleeve bearings. 


VI Machine Shop Supervisor 


(a) Time study methods 

(4) Plant layout. 

¢) Materials handling and storage. 

(d) Surface cleaning and protective 
finishing 

Inspection equipment, methods. 


Vil 
(a) Feeds and speeds 
(4) Charts of toolholders and setups. 
(c) Cutting fluids 
(4) Machining characteristics of plas- 
tics. 


Machine Shop Foreman 


Ship Tank Superintendents Conference 


InreRNaTIONAL ConreRENcE oF Snip 
Tanx Papers and Dis- 
cussions. London, Sept. 14-18, 1948 Ed- 
ited by G. Hughes. Department of Scien- 
tific and Industrial Research and the Na- 
tional Physical Laboratory, 1949. Paper, 
6 X in., figures, diagrams, plates, xii 
and 116 pp., 7s 6d. Apply His Majesty's 
Stationery Office, York House, Kingsway, 
London, W.C.2, England 


Furtn 


Reviewep sy J. Tuomas 

N September, 1948, the towing tank 

directors of Europe resumed their 
prewar custom of holding a conference 
every two years to compare notes and 
to standardize practices. Hitherto, there 
had never been American representation 
at these conferences; nor had European 
representatives taken part in the mectings 
of the American Towing Tank Con 
ference. In 1948, however, a strong 
American delegation went to London 


* Experimental Towing Tank, Stevens In- 
stitute of Technology, Hoboken, N. J 


It included such well-known figures as 
Captain Harold E. Saunders, Dr. J. S. 
McNown, Dr. K. S. M. Davidson, 
Captain F. X. Forest, Dr. F. H. Todd, 
Mr. R. B. Couch, and Professor M. 
Hetenyi. This transatlantic co-opera- 
tion will be further strengthened in 1951, 
when the Sixth International Conference 
will be held in the United States under the 
joint sponsorship of the A.T.T.C. and 
the Society of Naval Architects and 
Marine Engineers 

The 1948 technical discussions covered 
comparative tests of propellers in cavita- 
tion tunnels, che suitable 
Reynolds numbers for propeller experi 
ments, the use of curbulence-inducing 
devices in model experiments, and skin 
friction 


Notable 


choice of 


results of the conference in- 
cluded: (1) a program to compare cavita- 
tion tunnels in different countries by 
testing a given set of propellers in cach, 
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(2) a general recognition that turbulence 
stimulation is necessary on all sizes of 
models, and (3) a general willingness to 
adopt a skin-friction formulation in line 
with modern theories of turbulence and 
supplanting the classical Froude values. 

Interesting new developments in the 
technique of visualizing the extents of 
laminar and turbulent flow on models 
were described by British delegates 
W. G. A. Perring, A. G. Smith, and W. 
P. Walker. Mr. Couch of the American 
delegation presented the results of the 
A.T.T.C’s Liberty Ship Series of models 
7 fe co 30 fr long, tested in the Ameri- 
can and Canadian tanks, which showed a 
fair correlation under conditions of 
stimulated turbulence 

Dr. J. F. Allan presented the results of 
the Rome"’ Propeller Series, a set of 
cight propellers tested prewar in five 
different European tanks at the behest of 
the conference. They showed startling 
discrepancies, up to 15 per cent, be- 
tween different tanks at the same Reyn- 
olds numbers on the same actual pro- 
pellers. There was surprisingly little 
direct discussion of these results, but it is 
evident that attention will have to be 
focused on the causes of such discrep- 
ancics, and methods of eliminating them, 
particularly if the 1951 conference re- 
veals similar discrepancies in the Cavita- 
tion Tunnel Series. Nevertheless, it is 
well that such matters should be brought 
out into the open for discussion, and this 
example illustrates one of the most useful 
purposes which the conference serves. 


Light Metals Industry 


Tus Licut Metats INpustey: A Study of its 
Technological and Economic Development. 
By Winifred Lewis. Temple Press, Led., 
London, England, 1949. Cloth, $'/,; X 8'/2 
in., illus., tables, charts, maps, schedules, 
xxix and 397 pp., 21/-. 


Reviewep sy F. C. Frary® 


HE author is at present information 

officer in the Intelligence Department 
of the British Aluminium Company, and 
has written this book after nearly twenty 
years of experience in the industry. 
The book presents the broad outlines of 
the growth and development of the alum- 
inum industry, naturally from the British 
standpoint. The history of the develop- 
ment of the industry in different countries 
is well given, and there are extensive 
tables of metal production and consump- 
tion, prices, etc. Different producers 
designate their alloys by different names, 
and the list of such named alloys with 


* Director, Aluminum Research Labora- 
tories, Aluminum Company of America, New 
Kensington, Pa 
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their composition and source will be 
very useful to anyone who has occasion 
to read the foreign literature. The com- 
plete list of official (British) D.T.D 
specification alloys and their composition 
contains information otherwise hard to 
find—in this country at least. Proper- 
ties of various alloys and resistance to 
corrosion are also covered 

The treatment of fabrication processes 
and products is extensive, and largely 
from the point of view of the consumer 
rather than the producer. As stated in 
the introduction: “‘This book does not 
try to give an account so much of the 
processes involved as of special factors 
affecting the application of processes in 
themselves known—whose variety of 
forms, ancient and modern, is inciden- 
tally, astonishingly large—to aluminium 
and magnesium materials." The de- 
scriptive matter is clear and good; re- 
flecting, of course, British practices, with 
some references (not always entirely 
correct) co American practice. 

Chapters on postwar applications of 
aluminum secondary aluminum 
smelting are followed by a section on 
Magnesium, covering much the same 
field as that on aluminum. A_ brief 
chapter on beryllium concludes the book. 

The book is very readable, well written 
and printed, and comprehensive. It will 
be of particular interest and value to those 
outside of the industry, because it gives 
the broad picture of the development 
and present status of the light-metal 
industries, unobscured by too many 
technical details which are primarily of 
interest to the specialist. As the author 
puts it: “This book does not therefore 
cover the technical ground of the main 
operational processes of the light-metals 
industry in any detail, but rather sets 
out from a different angle to view the 
industry of light metals from a technico- 
economic approach, attempting to relate 
it in perspective to the whole structure of 
modern industry, which has the great 
metal industries as its base.’ It is 
heartily commended to all interested in 
the industry from this viewpoint 


Library Services 


books may be borrowed by mail 
by ASME Members for a smal] han- 
dling charge. The Library also pre- 
pares bibliographies, maintains search 
and photostat services, and can provide 
microfilm copies of any item in its 
collection, Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cietics Library 29 West 39th St., New 
York 18,N_ Y. 


Books Received in Library 


Avuminum anp Maonesium Design anp 
Fapaication. By R. B. Schulze. McGraw- 
Hill Book Co., Inc., New York, N. Y.; To- 
ronto, Canada; London, England, 1949. 
Cloth, 6 X 9'/, in., $89 pp., illus., diagrams, 
charts, tables, $7.50. is practical a 
proach to light-metal product design and fab. 
rication provides valuable data on aluminum 
and magnesium and discusses in detail the 
processing of these materials, manufacturing 
methods, and costs. In addition to the ex- 
tensive coverage of forming operations, par- 
ticular attention is paid to machining, to 
welded and bonded fastenings, and to finishing. 
Many photographs, sketches, and tables are 
included. 


Mecuanics. By A. P. Poorman. 
Fifth edition. McGraw-Hill Book Co., Inc., 
New York, N. 1949. Cloth, 5! 2 x 8/4 
in., 388 pp., diagrams, charts, tables, $4. 
This on applied mechanics has 
been revised and brought up to date in this fifth 
edition. The law of Coriolis and a table 
of moments of inertia and radii of gyration of a 
number of simple areas are among the addi- 
tions made. Eneds on structures are now 
given in kips. The data of all problems are 
changed, and new problems are added. An- 
swers to all problems are given 


Cyuinper Pressures AND INFLUENCE 
on Dieser Encine Ermciencr. By D. D. 
Cook, L. J. Grubb, and J. C. Lepic. Cooktite 
Ring Sales Company, 1737 Howard Ave., 
Chicago 26, Ill,, 1949. Paper, 8'/4 & 11 in., 
87 pp., illus., diagrams, charts, tables, $2.50. 
This booklet discusses the specific factors 
which affect Diesel-engine cylinder pressures 
and methods for maintaining effective pres- 
sures. Instrumentation is described for deter- 
mining pressure loss, and combustion data are 
given for a number of specific case histories. 


Ecementary Stress Anacysis. By P. E. 
Soneson. Pitman Publishing Corporation, 
New York, N. Y.; Toronto, Show Lon- 
don, England, 1949. Linen, 6'/, X 9/4 in., 
351 pp., illus., diagrams, charts, tables, $5. 
Intended as a text for courses in the analysis of 
statically determinate structures, this book 
applies the fundamentals of mechanics to the 
computation of the stresses in simple frame- 
aa: Actual roof and bridge structures 
have been freely used as illustrative examples 
Excerpts from American Railway Engineering 
Association and American Association of 
State Highway Officials specifications are in- 
cluded as well as material from other profes- 
sional sources 
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Exvements or AND Heart 
Transrex. By E. F. Obert. McGraw-Hill 
Book Co., Inc., New York, N. Y.; Toronto, 
Canada; London, England, 1949. Cloth, 
6 X 9'/4 in., 372 pp., illus., diagrams, charts, 
tables, $4.50. Based on the author's ‘‘Ther- 
modynamics,"’ this is a textbook for an 
undergraduate course in thermodynamics and 
heat transfer for students of engineering. The 
text stresses real machines, Gow Processes, 
properties of fluids, and the conditions where 
simplified analyses can be applied. Defini- 
tions are considered first and then the laws 
and applications. Problems are included at 
the end of each chapter, and the appendix in- 
cludes much useful data. 


Enoreers’ Dicrionary, 
ano Enouisn-Spantsa. By L. A. Robb. Sec- 
ond edition. John Wiley & Sons, Inc., New 
York, N. Y.; Chapman & Hall, Led., London, 
England, 1949. Cloth, $'/, X in., 664 

-» $12.50. This volume is designed to give 
the North American technical man the accepted 
engineering terminology of Spanish Amer- 
ica and vice versa. The new edition has been 
enlarged: (1) to cover more thoroughly elec- 
trical and mechanical-engineering terminol- 
ogy, including radio and television; (2) to 
bring all branches of civil engineering up to 
date—particularly soil mechanics, photogram- 
metry, and airport construction; and (3) to 
include the important terms peculiar to mining, 
shipbuilding, rrr sugar milling, and oil- 
field operations. 

Generac anv InpusTRIAL MANAGEMENT 
By H. Fayol. Translated from the French 
edition by C. Storrs, with a foreword by L 
Urwick. Pitman Publishing Corporation, 
New York, N. Y.; Toronto, Cian Lon- 
don, England, 1949. Linen, $’/2 X 8?/4 in., 
110 pp., diagrams, charts, tables, $3.25. 
This is an English translation of a French 
book giving a scientific exposition of the gen- 
eral stacigies of management. It deals with 
the technique of industrial administration and 
industrial organization regardless of size. 
The emphasis is on the human aspect of ad- 
ministration in relation to the social group 
constituting the staff of the firm 


Giant Braws on Macuines Tuat Tuinx 
By E. C. Berkeley. John Wiley & Sons, Inc., 
New York, N. Y¥.; Chapman & Hall, Led., 
London, England, 1949. Cloth, 5'/: X 8'/- 
in., 270 pp., diagrams, tables, $4. Describing 
several existing large-scale mechanical com- 
puters, this book presents their general operat- 
ing procedure, history and principles. Future 
possibilities and their significance are con- 
sidered. The nature of language and of 
symbols, the meaning of thinking, the human 
brain and nervous system, and other allied 
topics are also included. 


ASME BOILER CODE 


Interpretations 
Boiler Code Committee meets 


monthly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code may com- 
municate with the Committee Secretary, 
ASME, 29 West 39th St., New York 18, 


The procedure of the Committee in 
handling the Cases is as follows: All 
inquirics must be in written form before 
they are accepted for consideration. 
Copies are then sent by the Secretary of 
the Committee to all members of the 
Committee. The interpretation, in the 
form of a reply, is then prepared by the 
Committee and is passed upon at a regular 
Mecting 
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This interpretation is submitted to the 
Board on Codes and Standards, as author- 
ized by the Council of The American 
Society of Mechanical Engineers, for ap- 
proval, after which it is issued to the 
inquirer and published in Macwanicat 
ENGINEERING. 

Following is a record of the interpreta- 
tions of this Committee formulated at 
the mecting of December 16, 1949, and 
approved by the Board on Codes and 
Standards under the date of January 25, 
1950. 

Case No. 897 
(Reopened) 

Make the following changes in para- 
graph 2 of the ‘‘Reply:” 

(2) ImpactTesting 

Impact tests as provided in Par. U-142 
shall be required for material mecting 
any of the following conditions: 

(a) For service below —325 F; (4) 
for service below —20 F when; (1) 
carbon content exceeds 0.10 per cent; 
(2) nickel or chromium content exceeds 
the maximum of the AISI standard 
analysis range for the type of material 
specified; (3) material of a type contain- 
ing titanium or columbium is given heat- 
treatment (3Xc) at temperatures under 
1550 F; (4) material of a type not con- 
taining titanium or columbium is given 
heat-treatment (3Xc); (5) material is 
in the form of castings, or when; (6) 
material is weld metal; (¢) for service 
at any temperatures when: (1) Grade 
Mc is not within the analysis range 
recommended in paragraph (14) and is 
given heat-treatment (3X4), or when; 
(2) Grade M or Type 309 is given heat 
treatment (3X¢c) at temperatures under 
1650 F 

In paragraph (3) (4) of the “Reply” 
delete from the second sentence the words 
‘but in no case less than one-half hour.”’ 

In paragraph (4) of the ‘“‘Reply,”’ 
should be changed to 
in."’ as an editorial correction 

In paragraph A(2) (A) of the Appendix, 
the fourth sentence should be revised as 
follows 

“The loss of impact strength (notch 
toughness) is usually appreciable in all 
grades but has been found to be severe in 
M and Mc grades after prolonged ex 
posure to relatively high temperatures.” 


Case No. 1110 
Interpretation of Par. 112(¢) 

Inquiry: May austenitic stainless-steel 
pipe conforming to one of the grades of 
specification SA-158 be used for piping 
under the jurisdiction of Section I of the 
Code without a stress-relicf heat-treat 
ment after welding, as required by Par 
P-112¢¢? 


Reply: It is the opinion of the Com- 
mittee that the joints of all parts of 
austenitic stainless-steel welded under 
the provisions of Par. P-112 shall be 
heat-treated as required hereafter, except 
that those in pipe whose nominal thick- 
ness docs not exceed */5 in. need not 
be heat-treated, unless the customer and 
the manufacturer mutually agree that 
heat-treatment of the part is desirable. 

(a) Heat-treatment shall be in ac- 
cordance with Par. P-108 except that the 
joint shall be heated to at least 1300 F 
and the cooling rate may be as rapid 
as desired. The proper heat-treatment 
procedure depends largely on the in- 
tended service and shall be mutually 
agreed upon by the manufacturer and the 
purchaser. 

Cautionary Note: When heat-treat- 
ment is required because of thickness it 
is recommended that a columbium or 
titanium stabilized grade (type 347 or 
type 321) be used. Types 304 or 316 
are susceptible to carbide precipitation 
if stress relieved at temperatures less than 
about 1700 F. 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


T IS the policy of the Boiler Code 

Committee to receive and consider as 
promptly as possible any desired sevisions 
of the rules and its Codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the Code, 
to be included later in the proper place. 

The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the Code. They are 
published herewith with corresponding 
paragraph numbers to identify their 
location in the various sections of the 
Code and are submitted for criticism and 
approval from anyone interested therein 

It is to be noted that a proposed re- 
vision of the Code should not be con- 
sidered final until formally adopted by 
the Council of the Society and issued as 
pink-colored addenda sheets. Added 
words are printed in sMALL CAPITALS; 
words to be deleted are enclosed in 
brackets [ ]. Communications should be 
addressed to the Secretary of the Boiler 
Code Committee, 29 West 39th St., New 
York 18, N. Y., in order that they may 
be presented to the Committee for 
consideration 


Par. P-215 


Paragraph P-215 is to be dropped from 
the Power Boiler Code. 


Taare U-3 Editorial Correction 


MacuanicaL ENGINEERING 


Specification SB-126 has been super. 
ceded by Specification SB-178 and the 
present SB-178 should refer to alloy A-2 
and the refererice to Specification SB-126 
should be changed to SB-178, alloy M-1 


Par. U-2(e) Revise as follows: 


The dial of a pressure gage shall be 
graduated to approximately double the 
OPERATING pressure, [at which the 
relieving device is set to function] but 
in no case less than 1.2 times the pressure 
AT WHICH THE RELIEVING DEVICE IS SET TO 
FUNCTION. 


Par. U-64(e) Revise as follows: 


Gas storage of vessels of riveted con 
struction which are so constructed or 
installed as not to be capable of safely 
withstanding the weight of the large 
mass of water required to fill them for 
hydrostatic test, AND VESSELS FOR USE IN 
SERVICES WHICH WILL NOT TOLERATE THB 
PRESENCE OF TRACES OF A TESTING LIQUID 
AND WHICH CANNOT BE READILY DRIED, 
MAY BE TESTED PNEUMATICALLY TO 4 
pressure of at least, but which need not 
exceed, the maximum allowable working 
pressure of the vessel, provided the allow: 
able working pressure does not exceed 
80 per cent of that which would be per 
mitted if the vessel were subjected to 
the regular hydrostatic test pressure. 


Par. U-64f) Add the following 
wording as a second sentence and include 
the present as a third sentence, also sub- 
sttuting thercin pretiminary for the 
word ‘soap]: 

For sHOP TESTED VESSELS, ANY OTHES 
PRELIMINARY LEAKAGE DETECTING PRES- 
SURE TEST MAY BE USED IN LIEU OF THE 2 
PSI SOAP TEST. THE PRELIMINARY TEST AT 
2 PsI NEED NOT BE APPLIED TO SHOP 
TESTED VESSELS FOR USE IN SERVICES WHICB 
WILL NOT TOLERATE THE PRESENCE OF 
TRACES OF A TESTING LIQUID AND WHICB 
CANNOT BE READILY DRIED. 


Par. U-77(b) Add to the first sen 
tence, eighth line the following wording 
in place of [if such a test is feasible] 

EXCEPT THAT THE HAMMER TEST NEED 
NOT APPLY TO A WALL THICKNESS OF °/)¢ 
INCH OR LESS. 


Par. U-77(e) Add to present sub 
paragraph. 

VESSELS POR USE IN SER VICES WHICH CAN 
NOT TOLERATE THE PRESENCE OF TRACES OF 
A TESTING LIQUID AND WHICH CANNOT BB 
READILY DRIED AND THE PARTS OF WHICB 
HAVE BEEN PREVIOUSLY TESTED BY HYDRO- 
STATIC PRESSURE TO NOT LESS THAN 1'/, 
TIMES THE MAXIMUM ALLOWABLE WORKING 
PRESSURE OF THE VESSEL, SHALL BE GIVEN 
A PNEUMATIC TEST AS PRESCRIBED IN PAR. 


U-64(f). 
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NGINEERS Joint Counc:! met in the 

Engineering Societies Building, New 
York, N. Y., on Jan. 20, 1950. R. E. Dough- 
erty presided until officers for 1950 (see p. 264 
of this issue) were elected and then relin- 
quished the chair to the newly elected vice- 
president, James M. Todd, who presided in 
the absence of L. E. Young, newly elected 
president. When Dr. Young arrived he asked 
Mr. Todd to continue as presiding officer 
throughout the remainder of the meeting. The 
following matters under discussion are of 
aeneral interest: 


Annual Report 


An annual report of the secretary, che first 
such report to be submitted to EJC, was pre- 
sented by W. N. Carey, secretary of EJC during 
1949. On page 263 of this issue the introduc- 
tory paragraphs of the report are presented. 
The remaining portions of the report sum- 
marize the activities of EJC committees and 
panels during 1949. 


International Relations 


Dean S. S. Steinberg, who was chairman of 
che EJC delegation at the 1949 Brazil Con- 
ference (First Pan-American Engineering 
Congress, Rio de Janeiro, July 15-24, 1949), re- 
ported a recent meeting of the delegates. He 
spoke of the sincere desire of engineers in Latin 
America to form a Union of Pan-American 
Engineering Societies (UPADI), the constitu- 
tion of which, patterned on the constitution of 
the Union of South American Engineers 
CUSAD), said to be in successful operation, had 
been considered by EJC at its meeting of 
November 18, 1949. Although EJC had ex- 
pressed profound interest in the formation of a 
anion of engineers in the Western Hemisphere, 
it had not adopted the proposed UPADI con- 
stitution, but had suggested an alrernative 
form of organization along the lines of the 
London Conference. Dean Steinberg expressed 
the fear that EJC’s action might be inter- 
preted in Latin America as lack of enthusiasm 
for and interest in the UPADI project. He 
pointed out that UPADI was directed to 
means by which engineers in the American 
continents could come to know one another 
better through personal and widespread par- 
ticipation in the work and conferences of the 
Union. The London Conference was on the 
“management” level, and, while suited to the 
conditions prevailing in che engineering so- 
cieties of Western Europe, was not the kind of 
an organization desired by the engineers of 
Latin America. 


ASME News 


THE ENGINEERING PROFESSION 


News and Notes 


As Compitep anv Eprrsp sy A. F. Bocnsnex 


Engineers Joint Council Discusses 
National and International Affairs 


Ir was emphasized in discussion that the ac- 
tion of EJC should not be interpreted as lack of 
enthusiasm for and interes, in a union of engi- 
neers in the Americas. On the contrary, the 
idea had the wholehearted support of EJC 
In the light of Dean Steinberg’s comments and 
che discussion that followed, EJC requested its 
Committee on International Relations to give 
further consideration to the question of join- 
ing UPADI. It was suggested that the Com- 
mittee enlarge its commission on Latin Amer- 
ica to include more industrialists and particu- 
larly men of the highest ability and reputa- 
tion, possessing a broad knowledge of Latin 
America and experience in Latin-American 
affairs. 

[Following a meeting of che EJC Committee 
on International Relations, held on February 
3, 1950, Malcolm Pirnie, chairman of the 
Committee, announced that the proposals 
made at the Rio de Janeiro conference had 
been unanimously approved by the Committee, 
and that “the Committee favors fullest co- 
operation with other engineering societies of 
the Americas to bring into being the proposed 
organization of engineering societies in this 


hemisphere. This action, he added, assures 
the fullest participation of United States 
with those of other 


engineering societies 
American nations, in an organizational meet 
ing to be held in Havana at a date to be an- 
nounced later to launch such a federation.*’} 


Science Legislation 


A letter addressed to about $0 deans in the 
universities, calling attention to the import- 
ance of a speedy enacement of a National 
Science Foundation Bill and signed by B. A. 
Bakhmeteff, chairman, EJC Science Legisla- 
tion Panel, was read. The letter reviewed 
briefly the history of EJC’s interest in un- 
partisan legislation discussed in the 80th 


Congress on a National Science Foundation 
This legislation had been endorsed by the EJC 
Panel and other engineering organizations and 
was, in their opinion, the best picce of legisla 
tion so far written, Although che Bill known 
as $247 was unanimously passed last spring by 
the U. S. Senace and, after hearings instituted 
in the House of Representatives, the Com- 
mittee for Foreign and Domestic Commerce 
favorably reported Bill H.R. 4846 to the House 
as a whole, enacement did not materialize be- 
cause of a crowded calendar. The letter ex 
pressed the belief chat che bill would be placed 
on the calendar of the Hoase in the current 
session and urged the deans to take an interest 
in its progress 


National Water Policy 

W. W. Horner presented a report of the 
EJC Panel on a National Water Policy, dated 
Dec. 28, 1949 (see Macuanicat. Enoreraino, 
February, 1950, p. 177), and a supplemental 
report dated Jan. 19, 1950, which took note of 
the Temporary Water Resources Policy Com- 
mission created by President Truman on Jan. 3, 
1950 (see Mecnanicat Enoineerino, February 
1950, p. 178). The Council received the re- 
ports, approved suggestions contained in the 
supplemental report, and authorized an ex 
pendicure of funds to insure prompt submission 
to the Temporary Commission of its views on a 
sound water-resources policy for the nation. 

A report of the first meetings of the Com- 
mission, Jan. 14 and 15, 1950, appears on page 
264 of this issue. Headquarters for the Com- 
mission has been established in Room 217 
Executive Office Building, Washington, D. C 


Society Sections Outside U. S. A. 
The Council considered a suggestion of the 
ASME Board on Public Affairs that EJC study 
the question of sections and student branches 
that engineering societies may wish to estab- 
lish outside the United States, with a view to 
developing a more uniform policy between the 
Societies having membership in EJC. This 
matter was referred co the Committee on In 

ternational Relations for study and report. 


First EJC Annual Report Reviews 
Early History 


R the first time since its organization 
Engineers Joint Council has compiled a 
comprehensive annual report. It was com- 
piled in the office of the 1949 secretary for 
EJC, reviewed by the EJC’s Committee of 
Secretaries, and received for the record by 
Engineers Joint Council at its meeting of 
January 20, 1950. An extract from the be 
ginning of the report follows. 


263 


Engineers Joint Council is an evolution from 
the one-time Joint Conference Committee 
The larter, established in October, 1941, to 
promote co-operation atnong the four Founder 
Societies, was composed of the presidents and 
the secretaries of the Societies. In 1942 the 
American Institute of Chemical Engineers 
became the fifth participating organization. 
As the scope of activity expanded, stimulated 


| 
| 
| 
| 
it 
i 
| | 
‘|. 
Pe! 
| 
a 
=f 
| 
| 


264 


by the urgent need for a united front of the 
profession during the years of World War II, 
the ‘‘Conference’’ concluded that its function 
was of greater significance than the name im- 
plied and, in September, 1945, Engineers Joint 
Council came into being. Thus, although 
EJC had its beginning in 1941, it has just 
rounded out its fourth full year under its pres- 
ent identity. They have been years of in- 
creasingly vigorous and comstructive activity 
At the year's end the total membership of the 
five Societies of EJC was 111,000. 


New Constitution Approved 


A major internal step in the development of 
EJC during the past year has been the ratifica- 
tion by governing bodies of Constituent So- 
cieties of a formal constitution to replace the 
previous rather informal by-laws. (See page 
96, January, 1949, issue of Mecnantcat Enor- 
neexino). Under its terms, EJC now is com- 
posed of the two most available recent past- 
presidents and the secretary of cach of the five 
principal national engineering Societies. Pre- 
viously, the current president of the Societies 
had served with one pase-president, with the 
result that these presidents carried an unduly 
heavy load during their first year on EJC. The 
new arrangement isa definite improvement 

In former years, meetings were held at ir- 
regular intervals, depending upon the amount 
and importance of work confronting Council. 
Because of the volume of matters requiring 
attention, and better to systematize procedure, 
it became increasingly evident that a regular 
schedule for meetings should be established. 
Consequently, the third Fridays of odd months 
now are official dates for EJC meetings. Mect- 
ings customarily are held in the Engineering 
Societies Building in New York, N. Y. 

The Constitution (Article I, Section 2) states 
that the objectives of the EJC shall be: 


a) To advance the general welfare of mankind 

through the available resources and creative 
ability of the engineering profession; (b) to 
promote co-operation among the various 
branches of the engineering profession; and 
c) to develop sound public policies respecting 
national and international affairs, wherein the 
enginecring profession can be helpful through 
the services of the members of the engineering 
profession. 


Upon that foundation, Engineers Joint 
Council in its role as the co-operative federat- 
ing agency for the national societies represent- 
ing the five basic branches of the profession, has 
been active in a wide variety of matters of na- 
tional and international scope. Criteria for 
determining participation in any such matter 
are: (1) That it shall be of wide interest to the 
profession; and (2) chat it shall be a matter 
having a direct impact on the profession or one 
regarding which it is believed that action by 
the profession can contribute to the public 
interest 


Unification of Profession 


For years, EJC has been devoting study to 
stimulation of greater solidarity of the engi- 
neering profession. One of the most signifi- 
cant steps taken during 1949 was the calling 
of a conference, under the general auspices of 
EJC Committee on Unity of the Engineering 
Profession, for the purpose of developing 


specific recommendations as to measures for 
achieving further unity. Sixteen of the prin- 
cipal national engincering Societies were in- 
vited to participate. At the mecting on 
October 20, 1949, fourteen Societies were rep- 
resented, delegates of the other two being un- 
avoidably absent. As the resule of general dis- 
cussion, a committee was appointed to study 
the relative advantages of several suggested 
courses of action and to report back to the con- 
ference at a meeting to be held early in 1950. 

The small expense incurred in connection 


MECHANICAL ENGINEERING 


with the work of EJC is significant. Each 
year a budget is established and rhe necessary 
funds are prorated among the constituent So- 
cieties in proportion to dues collections by 
each for the preceding fiscal year. While ex- 
pendicures may vary within rather wide 
limits, depending on the character of projects 
undertaken, it is interesting to note that for 
1948 and 1949, the total each year was $3900. 

A copy of the EJC annual report for 1949 may 
be obtained by writing to the Secretary, AS- 
ME, 29 West 39th Street, New York 18, N. Y. 


Water-Resources Policy Commission 
Holds Its First Meeting 


HE President's temporary Water Re- 

sources Policy Commission (see Mecuant- 
cat Enoineertwne, February, 1950, p. 178) 
held its first meetings on Jan. 14 and 15, 1950, 
in the Executive Office Building, Washington, 
D.C, 

All members of the Commission were pres- 
ent, including Paul S. Burgess, dean, College 
of Agriculture, University of Arizona, Lewis 
W. Jones, president, University of Arkaasas, 
Samuel B. Morris of the Los Angeles Depart- 
ment of Water and Power, Leland Olds, New 
York, N. Y., R. R. Renne, president, Montana 
State College, Gilbert F. White, president, 
Haverford College, and Morris L. Cooke, 
Fellow ASME, chairman. 

Upon its organization the Commission con- 
ferred with Frank Pace, Jr., director of the 
budget, and Elmer Staats, executive assistant 
director of the budget, who emphasized the 
great importance which the administration 
attaches to the working out of a comprehen- 
sive water-resources policy along lines which 
will enable such resources to make their 
maximum contribution to the long-range de- 
velopment of the country's economic life 

The director of the budget stated that the 
need for a thorough reconsideration of water- 
resources policy is widely recognized in the in- 
terested Government departments as well as in 
Congress. 

Ac the conclusion of the meetings, Chairman 
Cooke stated 


“The Commission has decided on procedures 
which will assure rapid progress toward the 
objectives for which it was created. This will 
involve making the fullest possible use of the 
large volume of work which has been done in 
this field in che past, including the experience 
of the umportant agencies—federal, state and 
local, including private, which have been 
responsible for the previous consideration of 
water-resources problems 

“The Commission believes that the Presi- 
dent's decision to initiate this reappraisal of 
water-resources policy is well timed in terms 
of the widespread public interest in a con- 
structive solution of problems which have 
arisen in Many sections of the country 

“We have before us communications from 
many individuals and organizations indicating 
a desire that all aspects of water resources used 
receive the full consideration which they de- 
serve. The Commission feels that such in- 
terest on the part of the public would be of 
great help co it in its efforts. 


“The Commission decided to include in its 
procedure an opportunity for all persons and 
organizations concerned with water resources, 
including governmental agencies—federal, 
state, and local—agricultural, labor and busi- 
ness organizations, technical societies, and 
associations seeking to safeguard particular 
phases of water-resources development, to 
bring to its attention their conception of the 
elements of a sound water-resources policy for 
the nation. 

“The Commission recognizes that a sound 
water-resources policy must undertake to 
make the best possible provision not only for 
irrigation and drainage, flood control, naviga- 
tion, and hydroelectric power, but also for the 
requirements of pollution abatement, silt and 
salinity control, domestic and industrial water 
supply, recreation and improvement in condi- 
tions for fish and wild life. The Commission 
considers that the objective of a sound na- 
tional water-resources policy is to promote the 
full use of the water resources of the country 
for all useful purposes so combined as to yield 
for the people maximum benefits at minimum 
costs 

“The Commission will consider all aspects of 
water conservation from the headwaters of 
the country’s rivers to the sea, including 
ground waters. The close relationship be- 
tween proper handling of water and of soil 
must be constantly present in any considera- 
tion of water-resources policy 

“The object of the Commission will be to 
meet the desire of the President for a consistent 
and comprehensive policy in regard to the 
country’s whole water-resources program 
through a careful review and reappraisal of the 
policies which have developed through the 


years of executive and legislative action.” 


Engineers Joint Council 
Elects Officers 


T the meeting of the Engineers Joint Coun- 
cil, held at the Engineering Societies 
Building, New York, N. Y., Jan. 20, 1950, Dr. 
L. E. Young, president, American Institute of 
Mining and Metallurgical Engineers, was 
elected president of EJC. James M. Todd, 
past-president ASME, was elected vice-presi- 
dent; E. H. Robie, secretary AIME, was 
elected secretary of EJC; and E. L. Chandler, 
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assistant secretary, American Society of Civil 
Engineers, was re-elected treasurer. 

ASME members of EJC are: E. G. Bailey 
and James M. Todd, past-presidents; C. E. 
Davies, secretary; and R. M. Gates, past- 
president, alternate. James D. Cunning- 
ham, president ASME, is a member of EJC 
ex officio. 


Theodore Limperg Receives 
Wallace Clark Award 
for 1950 


HE SECOND presentation of the Wallace 

Clark International Award ‘‘for distin- 
guished contributions to scientific management 
in the international field'’ was made in ab- 
sentia to Prof. Theodore Limpberg of The 
Netherlands, at the annual dinner of the Na- 
tional Management Council, held at the 
Statler Hotel, New York, N. Y., Jan. 10, 1950. 
Professor Limperg, who retired recently as 
professor of industrial organization in the de- 
partment of economic science at the University 
of Amsterdam, The Netherlands, was honored 
as a “‘scholar, teacher, patriot, and leader in 
national and international work in the field of 
scientific management.” 

The Wallace Clark International Award was 
established last year by The American Society 
of Mechanical Engineers, American Manage- 
ment Association, Society for the Advance- 
ment of Management, and the Association of 
Consulting Management Engineers, as an an- 
nual award to be presented through the Na- 
tional Management Council of the United 
States. The Award perpetuates the memory of 
the late Wallace Clark, Fellow ASME, who 
introduced the American concept of manage- 
ment to Europe following World WarI. The 
award consists of a gold medal, a citation, 
and an autographed copy of the book, ‘“The 
Challenge of American Know-How," by 
Pearl Franklin Clark. 

H. B. Maynard, Mem. ASME, president, 
National Management Council, made the 
presentation, Cnoop Koopmans, The Nether- 
lands general consul to the United States, ac- 
cepted the award for Professor Limperg. Mr. 
Koopmans spoke briefly to express thanks for 
the honor bestowed upon his countryman and 
to note the important work of the NMC, 
whose contribution to the International Com- 
mittee for Scientific Management (CIOS), he 
said, was helping to promote international 
understanding 

Lillian M. Gilbreth, Fellow ASME, de- 
scribed the background of the award and the 
biography of the recipient. 

Other speakers on the program were Harold 
V. Coes, Fellow ASME, and until recently 
deputy and acting director, Industrial Divi- 
sion, Office of Special Representatives in 
Europe of the Economic Co-Operation Ad- 
ministration, and Lyman G. White, secretary, 
Committee on Nongovernmental Organiza- 
tions, Economic and Social Council of the 
United Nations 

Mr. Coes, in an off-the-record talk, com- 
mented on some of the little-known aspects of 
the European industrial situation. Mr. White 
spoke on ‘‘The Emerging Age of World Co- 
Operation—a Challenge to Management."’ 
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ASME Boiler Code Committee 
Meets in Atlanta, Ga. 


T THE invitation of the Atlanta Section 
of The American Society of Mechanical 
Engineers, the ASME Boiler Code Committee 
held its regular January meeting at the Aclanta- 
Bilemore Hotel, Atlanta, Ga., Jan. 26, 1950. 
Upon arrival in Atlanta, members of the 
Committee were tendered 4 reception and din- 
ner at the Atlanta Athletic Club attended by 
Arthur Roberts, Jr., ASME Regional vice- 
president, and 120 members of the Atlanta 
Section, Southern industrial and educational 
representatives, and Southern state, insurance, 
and municipal officials interested in the work 
of the Committee. Bruce Sherrill. chairman of 
the ASME Atlanta Section, presided at the 
after-dinner program. E. W. O'Brien, past- 
president of ASME, in a brief message of wel- 
come, cited the ASME Boiler Code Committee 
as one of the major safety and standardization 
activities of the Society. American experience 
and know-how in the boiler field, Mr. O' Brien 
said, is being made available to other countries 
of the world through che Society's acceptance 
in 1949 of the secretariat of an international 
boiler-code project. 


Keen Interest in Committee Work 

Following the introductory remarks, mem- 
bers of the Committee offered to answer ques- 
tions about ASME Boiler Code activities. An 
extended question-and-answer period followed 
which reflected keen interest on the part of 
Southern engineers in the organization of the 
Committee and its procedures for arriving at 
interpretations of and revisions to the Code. 

The same interest was evident the following 
day when a substantial number of Atlanta 
engineers, inspectors in Georgia and neighbor- 
ing states, and members of the Atlanta Sec- 
tion observed the Committee as it conducted 
the business of its January agenda. 

En route to and from the meeting, four 
members of the Committee stopped over at 
engineering schools to talk to ASME student 
Branches about the work of the Committee. 
A. C. Weigel spoke at Virginia Polytechnic 
Institute; Martin Frisch was speaker at the 


Georgia School of Technology student-branch 
meeting; H. C. Boardman visited the Uni- 
versity of Alabama; and D. L. Royer spoke at 
Alabama Polytechnic Institute. 


Similar Meetings Held in Other Regions 


The practice of holding one regular meeting 
of the Boiler Code Committee away from New 
York, N. Y., was insticured several years ago 
to provide the opportunity for engineers in 
various ASME Regions to observe the Com- 
mittee at work. Such meetings have already 
been held in Los Angeles, Chicago, and Boston 
The choice of Atlanta for 1950 was influenced 
by the invitation of the Atlanta Section and 
the interest among Georgia engineers for the 
adoption of the ASME Boiler Code by the 
state and municipalities. 

The ASME Boiler Code has been adopted by 
38 states, maoy municipalities, Hawaii, 
Puerto Rico, Panama Canal Zone, and by all che 
provinces of Canada. The high regard in 
which the Code is held by American industry 
was one of the reasons why the International 
Organization for Standardization was eager for 
the ASME to assume the secretariat of the in- 
ternational boiler-code project. 


25th Anniversary Marked 
by Guggenheim School of 


Aeronautics 


HE twenty-fifth anniversary of the Gug- 

genheim School of Aeronautics was ob- 
served at the College of Engineering, New 
York University, New York, N. Y., Jan. 26, 
1950. 

Honorary degrees of doctor of engineering 
were awarded to the following four men closely 
connected with the School and the develop- 
ment of aeronautical science: Harry F. Gug- 
genheim, instrumental in establishing the 
Schcol; Alexander Klemio, Mem. ASME, 
director of the School for its first fifteen years: 
Hugh L. Dryden, Fellow ASME, director, Na- 


THE ASME BOILER CODE COMMITTEE HOLDS A REGULAR MEETING IN ATLANTA, GA., 
JAN. 26, 1950 


[Left ro right: H. B. Oatley, P. R. Cassidy, R. E. Cecil, Walter Samans, W. P. Gerhart, A. J. 
Ely (back to camera).} 
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Meetings of Other 
Societies 


| April 4-7 

| National Association of Corrosion 
| Engineers, annual conference, 
Hotel Jefferson, St. Louis, Mo 


| April 10-12 

| American Society of Lubrication 

| Engineers, annual meeting, Hotel 
Statler, Detroit, Mich 


April 10-14 
American Society of Tool Engi 
neers, tool engineers industrial ex 
position, Convention Hall, Phila 
delphia Pa 


April 17-19 
Society of Automotive Engineers, 
Inc., aeronautic meeting and air 
craft-engineering display, Hotel 
Statler, New York, N.Y 


April 20-21 
The Society for the Advancement 
of Management, time study and 
! methods conference, Hotel Stat 
ler, New York, N.Y 
(For ASME Calendar of 
Events see page 273) 


Coming 


tional Advisory Committee for Acronautics; 
and Robert Moses, developer of the New York 
City airport and airport-access programs at 
LaGuardia and Idlewild Airports 

Reviewing the quarter-century history of the 
School, Professor F. K. Teichman, Mem 
ASME, present director of the school, said 
that in 1921 the growing importance of avia- 
tion led to an investigation of its educational 
aspects by the College of Engineering and to a 
course of lectures by Professor Klemin to senior 
students during the academic year 1921-1922 

Professor Klemin guided the Guggenheim 
School of Acronautics from the time of its 
founding unti! his retirement some 15 years 
He designed the original double-return 
which then the largest 
nongovernmental wind tunnel in the United 
States; he developed a moving belt to simu- 
late ground effects for stationary models in 
the wind tunnel since it was not feasible to 
move the model; a mirror-Pitot designed to 
measure air speed in flight more accurately; 
an experimental rig for Measuring spinning 
characteristics of airplanes in a horizontal 
tunnel; and a testing apparatus for autogyro 
modeled to eliminate scale effects. He was 
also instrumental in developing a power-plant 
laboratory, a towing basin, and other acro 
nautical developments of the school 


later 


wind tunnel, was 


Engineering Literature 


HE following publications were released 
by The American Society of Mechanical 
Engineers last month 


RECIPIENTS OF HONORARY DOCTOR OF ENGINEERING DEGREES AT THE SILVER-ANNIVERSARY 
CEREMONIES OF THE GUGGENHEIM SCHOOL OF AERONAUTICS, NEW YORK, N. Y., JAN. 26, 
1950 


Left to right: Alexander Klemin, Mem. ASME; Harry F. Guggenheim; Hugh L. Dryden 
Fellow ASME; and Robert Moses.) 


Welding Procedure 


A new edition of Section IX Standard 
Qualifications for Welding Procedure and 
Welding Operator of the ASME Joint Con- 
struction Code. It contains 45 pages and in- 
corporates all addenda to the Code issued since 
the last revision in 1946. Price is 90 cénts 


Manlifts 


A new American Standard Safety Code for 
Manlifts. This Code was formulated by che 
Association of Casualty and Surety Companies 
and the ASME under the procedures of the 
American Standards Association. ‘Phe Code 
covers construction, Maintenance, inspection, 
and operation of manlifes in relation to acci- 
dent hazards to employees, and is intended as a 
guide for manufacturers and consulting engi- 
neers. The 22-page document is priced at $5 
cents 


Gas Turbines 


A Bibliography on Gas Turbines—1596 
1948, compiled by the ASME Gas Turbine 
Power This 14l-page book was 
issued as a preliminary draft pending revisions 
which are expected to take 18 months. Ref- 
erences are arranged in chronological order 
according to date of original publication. 
Additional references are in preparation. 
When a check has been completed on addi- 
tional references, the bibliography will be 
published in final form. Draft copies may be 
obtained at $1 each 


Division 


Screwed Fittings 


American Standard on Cast-Iron’ Screwed 
Fittings, 125 and 250 Ib, ASA B16.4-1949. 
This Standard covers pressure ratings, sizes and 
method of designating openings of reduced 
fittings, markings, minimum requirements for 
materials, tolerances, and 
threading for cast-iron screwed fittings for 
fixtures of 125 and 250 psi steam pressure. 
This standard is a major revision of the 1941 
edition and represents the best current prac- 
tice. Price is 60 cents 

ASME publications may be obtained from 
ASME Publication Sales Department, 29 West 
39th Sereet, New York 18, N.Y 


dimensions and 


Julian C 


People 


RVING LANGMUIR who received the 
Holley Medal of The American Society of 
Mechanical Engineers in 1943, retired in Janu- 
ary, 1950, as associate director of Research 
Laboratory, General Electric Company. 
James J. KinpeceerGer, chairman of the 
board, North American Aviation, Inc., Dow- 
ney, Calif., has been elected president of the 


Institute of the Acronaurtical Sciences for 
1950 
Trrus G. LeCrarr, assistant chief electrical 


engineer, Commonwealth Edison Company, 
Chicago, was nominated to succeed James F 
Fairman as president of the American Insti- 
ture of Electrical Engineers. Mr. LeClair 
was one of the leaders in the AIEE 1946 study 
on unification of the engineering profession 


Lesrer T. Avery, president, Avery Engi- 
neering Company, Cleveland, is the 1950 presi- 
dent of the American Society of Heating and 
Ventilating Engineers. He is a graduate of 
Case Institute of Technology 


The following awards were conferred re- 
cently by the Institute of Aeronautical Sciences 
for notable acronautics 
The Lawrence Sperry Award to Atexanprer H 
Fiax for contribution to methods of deter- 
mining dynamic behavior of aircraft; Sylvanus 
Albert Reed Award to Georce S. Scnatrer 
for contributing to the design and develop- 
ment of large swept-winged high-speed air- 
craft; John Jeffries Award to Arnotp D 
Tuttie, medical director of the United Air 
Lines, for contributions to aeronautics through 
medical research, and Robert M. Losey Award 
to meteorologist for the 
United States Weather Bureau, for research 
work important to design of ice-prevention 
equipment 


contributions to 


Lewis, 


Litian M. Girereru, Fellow ASME, was 
awarded an honorary membership and the 
Smith medal by The Engineering 
Institute of Canada “‘for Achievement in the 
development of Canada.” 
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Excellent Program for 1950 ASME 
Spring Meeting 
Headquarters: Statler Hotel, Washington, D. C. 


ROUND of visits behind the scenes of 

some of the finest laboratories in the 
world, the eleventh Thurston Lecture, and 
an excellent technical and social program are 
some of the attractions of the 1950 Spring 
Meeting of The American Society of Mechani- 
cal Engineers to be held at the Statler Hotel, 
Washington, D. C., April 12-14, 1950 

Papers on fly-ash collection, marine gas- 
turbine research in Britain, management of re- 
search laboratories, gas-turbine engines for 
aircraft, quick starting of large turbines and 
boilers, and developing professional com- 
petence in industry are among the 45 interest- 
ing papers to be presented and discussed at 21 
technical sessions. 

A feature of the program will be a sym- 
posium on turbojet anti-icing. Admittance 
to this session will be restricted to those per- 
sons who have obtained advance clearance 
for it. Members interested in the subjece 
are urged co write to James W Wheeler, Mail 
Station 2Q38. Sperry Gyroscope Company, 
Great Neck, N. Y., for a security question- 
naire. The questionnaire must be filled out 
and returned to Mr. Wheeler before March 30, 
1950 

Inspection Trips 

For members who are nor acquainted with 
the scale of government-sponsored research, 
the meeting provides ample opportunity to get 
behind the scenes of some of the government 
research centers. On the program are inspec- 
tion trips to the Naval Ordnance Laboratory, 
the David Taylor Model Basin, the Timber 
Engineering Company Laboratory, the Bureau 
of Standards, and the Naval Engineering Ex- 
permment Station For the Power Division, 
there is the trip to the Potomac River 
Generating Station. A trip of general interest 
will be che one to the Naval Academy 


Junior Conference 


A conference of junior members from Re- 
gion III whose expenses to the Meeting will be 
paid by the Old Guard Committee will be 
held on Wednesday, April 12, at 8.00 p.m 
The conference is being sponsored by the Na- 
cional Jumor Committee as part of its program 
for 1950 aimed to acquaint junior members 
with the program of the Committee and to 
direct the thinking of recent graduates to a 
program of professional development, one in 
which both the ASME and the Engincers’ 
Council for Professional Development have 
a stake. 

William F. Ryan, Fellow ASME, vice- 
chairman of the ECPD Committee on Engi- 
neering Ethics, engineering manager, Stone 


ASME News 


and Webster Engineering Corporation, Boston, 
Mass., 
on the question “How Is Your 
professional development 


has consented to address the conference 


P. D? 


1950 Thurston Lecture 


On Wednesday, the eleventh Thurston 
Lecture will be delivered by Theodor von 
Karman, director of the Guggenheim Aero- 
nautical Laboratory, California Institute of 
Technology, Pasadena, Calif., and Giuseppe 
Gabrielli, chief engincer, Fiat Aircraft Works, 
Torino, Italy. Their subject will be “Specific 
Power Required for Propulsion of Vehicles 
(What Price Speed? The Thurston Lecture 
honors the memory of Robert Henry Thurston, 
first president of the ASME, and gives an 
opportunity for a leader in pure and applied 
science to reveal some new development or 
new application of science that offers promise 
of engineering and industrial use 


Luncheon Speakers 


Senator Ralph E. Flanders, 
and honorary member ASME, 
engineers working at a national legislative 
job, will speak at the Wednesday luncheon on 
‘A Mechanic in the Senate William € 
Foster, acting administrator, Economic Co- 
operation Administration, Washington, D. C., 
will address members at the Thursday lunch- 
con on “‘The Marshall An Instrument 
for World Peace 


past-president 
one of the few 


Women's Program 


An interesting women s program has been 
arranged, a feature of which is a tea at Blair 
House, with Mrs. Harry S. Truman as hostess 


DAVID TAYLOR MODEL BASIN, 


267 


ONE OF THE 
MEMBERS DURING THE ASME 1950 SPRING MEETING, WASHINGTON, 


Invitations to the tea are limited co 100, 
Requests for invitations must be sent to Mr 
W. G. Allen, 8306 Custer Road, Bethesda 14, 
Md., nor later than March 30. The program 
includes a tour to Mount Vernon, a luncheon 
at Collingwood Inn, and sight-seeing trips 
to the National Art Gallery, National Cathe- 
dral, and the Capitol and other cultural in- 
stitutions and historic monuments 


The Tentative Program 
WEDNESDAY, APRIL 12 


8:00 a.m. 
Registration 


8:30 a.m. 
Inspection Trip 
Naval Ordnance Laboratory 


9:00 a.m, 
Cutting Fluids—Metal Cutting Data and 
Bibliography 

Experience With Machinability Repeat-Abil- 
ity, by Edward J. R. Hudec, instructor, Case 
Institute of Technology, Cleveland, Ohio. 
(50-—S-2 

A Study of Heat Developed in Cylindrical 
Grinding, by R. S. Moore, Detroit manager, 
Quaker Chemical Products Company, Con- 
shohocken, Pa., and R. E. McKee, assistant 
professor, and O. W. Boston, chairman, de- 
partment of metal processing, University of 
Michigan, Ann Arbor, Mich. (50—S-11 

Machining of Heated Metals, by E. T. Arm- 
strong, A. S. Cosler, Jr., and E. F. Katz, 
Battelle Memorial Institute, Columbus, 
Ohio §0--S-5 


9:00 a.m. 
Oil and Gas Power—Gas Turbine Power 
(1) 


Pulsating Air Intake for Free-Piston Gasifier 
and Other Reciprocators, by E. C, Magde- 


Let 


SCIENTIFIC INSTITUTIONS TO BE VISITED BY 
b. c., 12-14 
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burger, Bureau of Ships, Navy Department, 
Washington, D. C. 

Test Experience With the Annapolis 3500-Hp 
Experimental Gas-Turbine Plant, by A. C. 
Skortz, branch head, and F. R. Gessner, Jr., 
section head. Mechanical Laboratory, U. S. 
Naval Engineering Experiment Station, 
Annapolis, Md. (50--S-12) 


9:00 a.m. 
Fuels (1) 


Fly-Ash Collection for Small Plants, by A. A 
Peterson, chief engineer, Prate-Daniel Cor- 
poration, East Port Chester, Conn 

Fly-Ash Collection Equipment for Small Boiler 
Installations, by W. L. Prout, chief engi- 
neer, The Green Fuel Economizer Company, 
Inc., Beacon, N. Y 

Factors Influencing Dust Collection for Small 
Boiler, by H. O. Danz, manager, dust-col- 
lector department, American Blower Cor- 
poration, Detroit, Mich 


9:00 a.m, 
American Rocket Society (1) 


Use of Strategic Materials in Jet and Rocket 
Applications, by Marvin C. Demler, colonel, 
U. S. Air Force, Arlington, Va 


Noon 
Welcome Luncheon 


Presiding’ James D. Cunningham, presidenc 
ASME 

Speaker’ Ralph E. Flanders, Senator from Ver- 
mont, past-president and honorary member 
ASME 

Subject: Mechanic in the Senate"’ 


1:45 p.m. 
Inspection Trip 


Potomac River Generating Station 


2:30 p.m. 
Gas Turbine Power (II) 


Marine Gas-Turbine Research in Britain, by 
T. W. F. Brown, research director, The Par- 
sons and Marine Engineering Turbine Re- 
search and Development Association, Pame- 
trada Research Station, Walls-end, England 
(90-—-S-3) 

The Prospects of Gas Turbines in Naval Ap- 
plications, by Comdr. W. T. Sawyer, U. S. 
N., Bureau of Ships, Navy Department, 
Washington, D. C., and Comdr. R. T. 
Simpson, U. S. N., Norfolk Naval Ship- 
yard, Portsmouth, Va. (50—S-8) 


2:30 p.m. 
Industrial Instruments and Regulators 


Measurement of Temperatures in High-Veloc- 
ity Steam, by James W. Murdock, superin- 
tendent, instruments division, Naval Boiler 
and Turbine Laboratory, Philadelphia, Pa., 
and Ernest F. Fiock, chief, combustion 
section, National Bureau of Standards, 
Washington, D. C 

Relay Servomechanisms—The Shunt Motor 
Servo With Inertia Load, by T. A. Rogers, 
associate professor of engineering, and Walter 
C. Hurty, assistant professor, University of 
California, Los Angeles, Calif. (50—S-13) 


2:30 p.m, 
Management (1) 

Research Management, by R. D. Bennett, 

technical director, Naval Ordnance Labora- 

tory, White Oak, Md. 


2:30 p.m. 
Heat Transfer 


Optimum Tube Size for Shell-and-Tube-Type 
Heat Exchangers, by F. D. Cardwell, re- 
search and specifications engineer, Chemical 
Construction Corporation, New York, N. Y. 
(30—S-6) 

Loss Coefficients for Abrupt Changes in Flow 
Cross Section With Low Reynolds Number 
Flow in Single and Multiple-Tube Systems, 
by W. M. Kays, acting instructor of me- 
chanical engineering, Stanford University, 
Stanford University, Calif. (to be presented 
by title). (50—S-7) 

Local Coethcients of Heat Transfer for Straight 
Fins, by M. L. Ghai, project engineer, re- 
search and development department, Pull- 
man-Standard Car Manufacturing Company, 
Hammond, Ind., and M. Jakob, research 
professor, Illinois Institute of Technology, 
Chicago, III 

Experimental Evaluation of Human Shape 
Factors With Respect to Floor Areas, by 
F. W. Hutchinson, professor of mechanical 
engineering, University of California, Berke- 
ley, Calif. (to be presented by title). (50— 
S-4) 

3:30 p.m. 

Ladies’ Tea 


5:15 p.m. 
Rice Lecture 


Presiding: To be announced 
Lecturer: Adriano Olivetti, Ivrea, Italy 
Subject: To be announced 


8:00 p.m. 
Junior Committee 


Conference on the subject: How Is Your 
P. D.2 

Speaker’ William F. Ryan,  engincering 
manager, Stone and Webster Engineering 
Corporation, Boston, Mass., and vice- 
chairman of the Engineers’ Council for 
Professional Development Committee on 
Engineering Ethics. 


8:00 p.m. 
Thurston Lecture 


Presiding: ugh L. Dryden, director, Aero- 
nautical Research, National Advisory Com- 
mittee for Aeronautics, Washington, D. C. 

Lecturers Theodor von Karman, director, 
Guggenheim Aeronautical Laboratory, Cali- 
fornia Institute of Technology, Pasadena, 
Calif., and Giuseppe Gabrielli, chief engi- 
neer, Fiat Aircraft Works, Torino, Italy. 

Subject: Specific Power Required for Propul- 
sion of Vehicles (What Price Speed?) 


THURSDAY, APRIL 13 


9:00 a.m. 
Inspection Trip 


David Taylor Model Basin 


MecHaNIcAL ENGINEERING 


9:00 a.m. 
Gas Turbine Power (III )}—Aviation (I)— 
American Rocket Society (II) 

The Application of Gas-Turbine Engines to 
Naval Aircraft, by Carl C. Sorgen, Experi- 
mental Engines Branch, Bureau of Acronau- 
tics, Washington, D. C. 

Improving Turbojet Performance by the Use of 

a Variable-Area Exhaust Nozzle, by O. E. 

Rodgers, manager, development and re- 

search engineering, Aviation Gas Turbine 

Division, Westinghouse Electric Corpora- 

tion, South Philadelphia Works, Lester, Pa. 


9:00 a.m. 
Machine Design (I) 

Electric Induction Drives for Machinery and 
Vehicles, by Martin P. Winthers, vice- 
president, Eaton Manufacturing Company, 
Cleveland, Ohio. 

Cable-Pulley Friction, by Wilhelm E. Schorr, 
instructor in mechanical engineering, New 
York University, New York, N. Y 


9:00 a.m. 
Power (1) 

Latest Technique for Quick Starts on Large 
Turbines and Boilers, by J. C. Falkner, 
manager, electric production department, 
D. W. Napier and C. W. Kellstedt, Consoli- 
dated Edison Company of New York, Inc., 
New York, N. Y. (50—S-1) 

Sealing of High-Pressure Steam Safety Valves, 
by R. E. Adams, research engineer, Battelle 
Memorial Institute, Columbus, Ohio, and 
J. L. Corcoran, chief engineer, Consolidated 
Safety Valve Division, Manning, Maxwell 
and Moore, Inc., Bridgeport, Conn. 


9:00 a.m. 
Education 
Training for Transition to Professional Re- 
sponsibility, by William Oncken, Jr., direc- 
tor of training, U. S. Naval Ordnance Labo- 
ratory, White Oak, Silver Spring, Md. 
Training for Career Development, by R. L. 
Randall, personnel officer, National Bureau 
of Standards, Washington, D. C. 
Developing Professional Competence in In- 
dustry, by J. C. McKeon, manager, univer- 
sity relations, Westinghouse Electric Cor- 
poration, East Pietsburgh, Pa 


Noon 
Luncheon 

Presiding: F. M. Feiker, dean, George Wash- 
ington University. 

Speaker’ William C. Foster, acting adminis- 
trator, Economic Co-Operation Adminis- 
tration, Washington, D. C. 

Subject: Marshall Plan—An Instrument for 
World Peace 


1:45 p.m. 
Inspection Trips 
Bureau of Standards 
Timber Engineering Company Laboratory 
2:30 p.m. 
Machine Desiga (II) 


A Precision-Lens Testing and Copying Camera, 
by M. W. LaRue, head, mechanical and 
photo laboratory, Bell and Howell Com- 
pany, Chicago, Ill. 
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Tests on the Dynamic Response of Cam Fol- 
lower Systems, by D. B. Mitchell, mechani- 


cal research engineer, E. I. du Ponte de 
Nemours and Company, Inc., Wilmington, 
Del 

2:30 p.m. 


Aviation (II) 


Symposium on Turbojet Ants- Icing 

Note: Advance security clearance is required 
for each individual attending this sympo- 
sium. Security questionnaire which can 
be obtained from James W. Wheeler, Mail 
Station, 2Q38, Sperry Gyroscope Company, 
Great Neck, N. Y., must be returned co him 
by March 20, 1950 


2:30 p.m. 
Process Industries-Management 


Plane Location in the Process Induscries as 
Determined by Economic Conditions, by 
R. S. Aries, president, R. S. Aries and As- 
sociates, Brooklyn, N. Y., and D. F. Ochmer, 
deparement of chemical engineering, Poly- 
technic Institute of Brooklyn, Brooklyn, 
N.Y. 


2:30 p.m. 
Fuels (I1)—Power (I1) 


The Fluid-Energy Pulverizer and Its Applica- 
tion to Steam Generation, by L. D. Bechtel, 
consulting engineer, Carroll, Bechtel, and 
Langtry, Chicago, Ill., and G. M. Croft, 
manager, fuel-equipment department, Blaw 
Knox Company, Pittsburgh, Pa. 

Practical Application of the Anthratube, by 
R. C. Johnson, vice-president, research, 
Anthracite Institute, Wilkes-Barre, Pa. 


7:00 p.m. 
Banquet 


Toastmaster’ W. L. Batt, president, SKF In- 
dustries, Inc., Philadelphia, Pa. 

Speaker: To be announced 

Subject: To be announced 


FRIDAY, APRIL 14 


9:00 a.m. 

Safety—W ashington Safety Society 
Chapter ASSE—Aviation (III) 
Statistical Picture of Aircraft Accidents, by 
Jesse Lankford, chief, accident analysis 
division, Bureau of Safety Investigation, 
Civil Aeronautics Board, Washington, D. C. 

More Air Traffic With Greater Safety, by S. P. 
Saint, director of air navigation, Traffic 
Control Division, Air Transport Associa- 
tion of America, Washington, D. C. 

The Design and Development of Cross-Wind 
Undercarriages for Airplanes, by John 
Geisse, aviation consultant, Civil Aeronau- 
tics Administration, Washington, D. C 


9:00 a.m. 
Power (IIl)}—Applied Mechanics— 
Metals Engineering Effect of Tempera- 
ture on Properties of Metals 
Properties of Thin-Walled Curved Tubes of 
Short-Bend Radius, by T. E. Pardue, 
physicise, and I. Vigness, physicist, Naval 
Research Laboratory, Washington, D. C. 
Investigation of Therma! Cracks in Large 
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Turbine-Generator-Rotor Forgings, by A. W. 
Rankin, structural engineer, C. J. Boyle, 
C. D. Moriarty, and B. R. Seguin, General 
Electric Company, Schenectady, N. Y. 
Thermal Shock and Orher Comparison Tests 
of Austenitic and Ferritic Steels for Main 
Steam Piping, by W. C. Stewart, superin- 
tendent, Metallurgical Laboratory, U. S. 
Naval Engineering Experiment Station, 
Annapolis, Md. 


9:00 a.m. 
Lubrication 


Oil Holes and Grooves in Plair Journal Bear- 
ings, by S. A. McKee, chiet, Engines and 
Lubrication Section, and H. S. White, Na- 
tional Bureau of Standards, Washington, 
D.C. (50—S-9) 

Film Thickness Between Gear Teeth-—-A 
Graphical Solution of Karlson’s Problem, by 
M. D. Hersey, mechanical engineer, U. S. 
Naval Engineering Experiment Station, An- 
napolis, Md., and D. B. Lowdenslager, 
School of Mathematics, University of Vir- 
ginia, Charlottesville, Va. ($0-—S-10) 


9:00 a.m. 
Wood Industries 


Survey of Poscwar Developments in Wood- 
Products Research, by Carl A. Rishell, 
director of research, Timber Engincering 
Company, and National Lumber Manutac- 
turers Association, Washington, 

How Increased Mechanical Efficiency Is Being 
Obtained in the Southern Pine Region, by 
Earl R. Schindler, manager, mechanical 
efficiency department, Southern Pine As- 
sociation, New Orleans, La 

Machines and Forestry, by Anthony P. Dean, 
chief, Division of Engineering, U. $. Forest 
Service, Washington, D.C. 

Report of Committee on Wood-Cutting Tools 
and Equipment, by Thomas D. Perry, coa- 
sulting engineer, Moorestown, N. J., and 
F. Powell Forbes, manager, Weyerhacuser 
Timber Company, Newark, N. J. 


12:30 p.m. 
Inspection Trips 


Naval Academy 


U.S. 
U. S. Naval Engineering Experimental Station 


Process Industries Division and Pittsburgh 
Section Sponsor Conference 
Pittsburgh, Pa., April 24-27 


HE 1950 National Conference of the 

Process Industries Division of The Ameri- 
can Society of Mechanical Engineers will be 
held in conjunction with the annual Mechani- 
cal Engineering Conference of the ASME Pitts- 
burgh Section, at the Hotel William Penn, 
Pittsburgh, Pa., April 24-27, 1950. Co- 
operating in the joint conference will be the 


PITTSBURGH, PA., WHERE THE ASME PROC- 

ESS INDUSTRIES DIVISION WILL HOLD ITS 

1950 NATIONAL CONFERENCE IN CONJUNC- 

TION WITH THE MECHANICAL-ENGINEERING 

CONFERENCE OF THE ASME PITTSBURGH SEC- 
TION, APRIL 24-27 


Mechanical Section of the Engincers Society of 
Western Pennsylvania, and the Pittsburgh 
Chapters of the Society for the Advancement 
of Management and the American Materials 
Handling Society. 

Blast furnaces, spray drying, dust-collec- 
tion and control problems, and design of 
chemical-process equ:pment will be among the 
subjects to be discussed at the technical ses- 
sions. In addition to luncheons and a ban- 
quet, the conference will feature visits to the 
Babcock & Wilcox Tube Company in Beaver 
Falls, Pa., and to the Robena Mine of the H. 
C. Frick Coke Company, Uniontown, Pa. 
An interesting program has been arranged for 
women. 

The tentative program follows: 


MONDAY, APRIL 24 


9:00 a.m. 
Registration 


10:00 a.m. 
Blast Furnaces 

Variables in Blast-Furnace Operation, by 
Frank J. Kolano, studene ASME, Carnegie 
Institute of Technology, Pittsburgh, Pa. 

Dehumidification of Air for Blast Furnaces, 
by Joho Everett, Jr., office of Charles S. 
Leopold, Philadelphia, Pa. 


10:00 a.m. 
Spray Drying 
Spray Drying, by S. J. McEntee, Jr., Western 
Precipitation Corporation, Los Angeles, 
Calif. 
Noon 
Luncheon 
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Speakers: A.M. G. Moody, chairman, ASME 
Pittsburgh Section; Philip Freneau, chair- 
man, ASME Process Industries Division, 
T. R. Olive, chairman, ASME Professional 
Divisions Committee; A. C. Pasini, vice- 


president, ASME Region V 


2:00 p.m. 
Dust Collection and Control 

A Sympostum 

The Engineer and Magagement Look at the 
Value of Dust Control, by T. J. Barry, con- 
sultant, Industrial Dust Control, Pittsburgh, 
Pa 

Bag-Type Dust-Collector Problems, by Her- 
bert I. Miller, industrial-hygiene engineer, 
St. Joseph Lead Company of Pennsylvania, 
Josephtown, Pa 

Applications, Operation, and Maintenance of 
Cloth Filter-Type Dust Collectors, by W.O 
Vedder, manager, dust-control department, 
Pangborn Corporation, Hagerstown, Md 

Unsolved Dust-Collection Problems in Proc 
ess Industries and Difficulties Attending 
Their Solution, by P. F. Best, chief mechani 
cal engineer, The Thermix Corporation, 
Greenwich, Conn. 

Piloe-Plant Installation for Cleaning Ferro- 
manganese Flue Gas, by C. A. Bishop, re- 
search associate, Carnegie-Ilinois Steel Cor- 
poration, Pitesburgh, Pa 

What Can Be Done to Escaping 
Solids From Stacks Exhausting High-Tem- 
perature Gases From Furnaces, Kilns, Roast- 
ers, Driers, and Similar Process Equipment, 
by Joho M. Kane, chief dust- 
control division, American Air Filter Com- 
pany, Inc., Louisville, Ky 

Various Applications of Pre- 
cipitators as Applied to Process Industries, 
by N. W. Sultzer, Research Corporation, 
New York, N. Y 


Reduce 


enginecr, 


Electrostatic 


2:00 p.m. 
Driers 


Roller Driers and Their Industrial Applica- 
tions, by H. C. Jessen, project engineer, 
Johns-Manville Corporation, Manville, N. J. 

Rotary Driers, by G. Guezeit, director of re- 
search and testing laboratory, and J. Robert 
Spraul, assistant to director of research and 
testing laboratory, General American Trans- 
portation Company, East Chicago, Ind 


8:00 p.m. 
Design of Chemical-Process Equipment 


Techniques in High-Pressure Vessel Design, 
by E. L. Clark, chief of coal-hydrogenation 
section; A. M. Whitehouse, and H. J 
Kandiner, Bureau of Mines, Bruceton, Pa 

Design and Construction of a Fischer-Tropsch 
Pilot Plant, by E. P. Lynch, process-engi- 
neering department; W. V. Munhall, and 
H. L. Barnebey, chemical-plants division, 
Blaw-Knox Construction Company, Pitts- 


burgh, Pa 
8:00 p.m. 
Waste Acid Treatment 


The Development of Filerate Neutralization 
in Lime Treatment of Waste Pickle Liquor, 
by Edgar F. Guillot, Fileration Engineers, 

Inc., Newark, N. J.; E. S. Tanski, and G. R 


Osterfeld (deceased) Marblehead Lime Com 
pany, Chicago, Ill 

Recovery of Waste Iron Sulphate-Sulphuric 
Acid Solutions, by F. L. Bartholemew, as- 
sistant secretary and sales executive, Chemi- 


cal Construction Company, New York, 
N.Y. 

TUESDAY, APRIL 25 
9:00 a.m. 


Synthetic Fuels 
The Use of Oxygen in the Production of Syn- 


thetic Fuels From Coal, by L. L. Hirst, 
chief, coal-to-oil demonstration branch, 
H.R. Batchelder, R. F. Tenney, R. G. Dress- 


ler, and L. C. Skinner, Bureau of Mines, 


Louisiana, Mo. 


9:00 a.m, 
Management 


Recent Applications of Statistical Techniques 
to New Fields, by Delmar Dague, student 
SAM, industrial administration, Carnegie 
Institute of Technology, Pittsburgh, Pa 

Methods Time Measurements, by Haylert 
B. Shaw, vice-president, Methods Engi- 
neering Council, Pitrsburgh, Pa. 


2:00 p.m. 
Materials Handling 
Bulk-Handling Methods, by |]. H. Klink, 
student ASME, mechanical engineering, 
University of Pittsburgh, Pittsburgh, Pa 
Development of Belt-Conveyor Transporta- 
tion, by R. W. Rausch, chief engineer, Link 
Belt Company, Chicago, Ill 
The Proposed Belt-Conveyor System in Ohio, 
by Noel R. Michell, secretary, Riverlake 
Belt Conveyor Lines, Inc., Akron, Ohio 


2:00 p.m. 
Application of Oxygen Plants to Process 
Industries 
Panel Discussion: Representatives of corpora- 
tions with a primary interest in this field 
will discuss present trends in the applica- 


MEcHANICAL ENGINEERING 


tion of oxygen plants to process industries. 


7:00 p.m. 
Banquet 
Presentation of Honors and Awards by Pitts- 
burgh Section and Process Industries Divi- 
sion, ASME 
Speaker? James D. Cunningham, president, 
ASME 


Subject: The Engineer's Civic Responsibility 


WEDNESDAY, APRIL 26 


9:00 a.m. 
Metalworking 


Cold Extrusion, by W. J. Meinel, president, 
Heintz Manufacturing Company, Philadel- 
phia, Pa. 

Cemented-Carbide Compositions for High- 
Temperature Service, by J. C Redmond, 
director of Kennametal, Inc., 


Latrobe, Pa 


research, 


9:00 a.m. 
Radiant Heating 

Mill-Production Experience With Fast Radi- 
ant Heating, by Frederick O. Hess, presi- 
dent, Sclas Corporation of America, Phila- 
delphia, Pa 

Panel Discusston: Various representatives of 
industry will discuss thoroughly the sub- 
ject of radiant heating and its numerous 


applications 


11:30 a.m. 


Inspection Trip to Babcock & Wilcox Tube 
Mill and Continuous Casting Operation, 
Beaver Falls, Pa 


THURSDAY, APRIL 27 


8:30 a.m. 
Inspection trip to Robena Coal Mine, Union- 
town, Pa. 


ASME Region VIII to Hold Meeting 
in Dallas, Texas 
Baker Hotel, March 30-April I 


EGION VIII of The American Society of 
Mechanical Engincers, under the leader- 
ship of its vice-president, Carl J. Eckharde, has 
taken the lead in sponsoring a new kind of 
ASME meeting, one oriented on a regional 
rather chan a national basis 
The meeting will be held at the Baker Hotel, 
Dallas, Texas, March 30-April 1, 1950, and 
will provide the background for the Region 
VIIL Administrative Committee Meetings and 
Southern Seudent Branch Conference. Ac- 
tually, the meeting will be a convocation of 
Region VIII leadership and should stimulate 
interest in the work of the ASME in the states 
of Wyoming, Colorado, New Mexico, Okla- 
homa, Texas, Arkansas, and Louisiana, which 
compose Region VIII 
The program, which will take up such suab- 
jects as gas turbines, stamping and drawing of 


stecl, outdoor power plants, welding, aircraft, 
textiles, and management, was planned with 
an ear tuned to the technological interests of 
engineers in the Southwest 

Spring is an appealing season in Texas 
The attractive program, the ample hotel 
facilities, and the many outdoor events which 
the local committee have planned should at- 
tract a large attendance 

The following persons are in charge of ar 


rangements: H. R. Pearson, general chair- 
man; Glyn Beesley, vice-chairman; Clifford 
H Shumaker, meetings and papers; W. B 


Gregory, hotel; Leslie W. Cumber, registra- 
tion; Arnold R. Mozisck, entertainment; C 
A. Besio, inspection trips; F. C. Justice, public- 
ity; Stanley Patterson, finance; J. W. Lacy, 


and Mrs. C. A. Cowles, 


student activities; 
ladies. 
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The program follows 
THURSDAY, MARCH 30 


8:30 a.m. 
Registration 


10:00 a.m. 
Opening Session 


Address of Welcome: The Hon. Wallace Savage, 


Mayor, Dallas, Texas 
Speakers: Dollars and Sense, by James M 
Todd, past-president, ASME 


The Engineer in Industrial Relations, by Guy 
B. Arthur, Jr., president, Management 
Evaluation Services Inc., Toccoa, Ga 


Luncheon 
12:30 
Presiding: Robert L. Rowan, Houston, Texas 
Address: An Inventory of Worthy *Profes- 
sional Objectives in a Critical Period in the 
Nation's History, by Carl J. Eckhardr, vice 
president, ASME Region VIII. 


Session I 
2:30 p.m. 


“Operating Results of Gas Turbines, by Oris 
Howard, manager of operation, Oklahoma 
Gas and Electric Company, Oklahoma City, 
Okla. 

Cooling Performance of a Lake When Used 
for Industrial Purposes, by Robert F. Throne, 
superintendent of steam production, Public 
Service Company of Colorado, Denver, 
Colo 

Trends in Design and Operation of Outdoor 
Power Plants, by Louis Elliott, consulting 
engineer, Ebasco Services Inc., New York, 
N. Y 

Social Hour 

Evening 


Chuck wagon feed and get-together at che 
John W. Carpenter ranch 


FRIDAY, MARCH 31 


Session III 

9:30 a.m. 

Tidelands Scismographic Survey System, by 
L. C. Paslay, Marine Instrument Company, 
Dallas, Tex 

Simplified Well Calculations, by A. A. Hardy, 
chief engineer, W. C. Norris Manufacturer, 
Inc., Tulsa, Okla 

Gas Pipe Lines, by A. Russell Young, manager, 
Gas Division, J. F. Pritchard Company, 
Kansas City, Kan 

12:30 p.m. 

Luncheon 
Presiding: A. A. Hardy, chairman, ASME 


Mid-Continent Section 
Address: C. E. Davies, secretary ASME 


2:00 p.m. 
Inspection Trips 
Evening 
Banquet 
Address: James D. Cunningham, president 
ASME 


SATURDAY, APRIL 1 


Session IV 
9:00 a.m. 


Water Conservation, by Marvin C. Nichols, 
Freize and Nichols, Fort Worth, Texas 

Wood Deterioration in Cooling Towers, by 
Donald R. Baker, Engineering Research 
Division, The Marley Company, Kansas 
City, Kan 

Lubrication Problems, by William Robertson, 
Humble Oil and Refining Company, Hous- 
ton, Texas 


Actions of the ASME Executive Committee 


At a Meeting at Headquarters Jan. 19, 1950 


of the Executive Committee 
of the Council was held in the rooms 
of the Society, Jan. 19, 1950. There were 
present 


James D. Cunningham, chairman; F. S. 
Blackall, jr., Forrest Nagler, Albert C 
Pasini, and Ralph A. Sherman of the Execu- 
tive Committee; H. E. Whitaker (Finance 
Committee); Joseph L. Kopf, treasurer; E. J. 
Kates, assistant treasurer; E. G. Bailey and 


James M. Todd, past-presidents; A. R. Mum- 


ford, vice-president; C. E. Davies, secretary, 
and Ernest Hartford, executive assistant secre- 
tary 


Constitution and By-Laws 


The Board on Membership was requested 
to prepare an amendment to Paragraph 12 
Article B5 for submission to the Committee 
at a later date. This paragraph concerns the 
conferring of life membership on those who 
have paid dues for 35 years or who have 
reached the age of 70 after having paid dues for 


30 vears 


ASME News 


Research 
A research agreement between the Socicty 
and The Research Foundation of The Ohio 
State University was extended to Dec. 14, 1950 
The agreement covers project No. 335, whose 
objective is the determination of coefficients of 
discharge of eccentric and segmental orifices 
Old Guard Committee 
The Committee expressed its appreciation 
to the members of the Old Guard Committee 
for their program of encouraging participation 
of young engineers in the affairs of the Society 
The Old Guard Committee 1s paying traveling 
expenses of one junior member from each Sec 
tion in Region III to attend the 1950 Spring 
Meeting; one puntor from cach Section in Re- 
gion IV to artend the 1950 Semi-Annual Meet 
ing, and one junior member from each Sec- 
tion in Region II to attend the 1950 Fall Mcet- 
ing. In addition, the Old Guard Committee 
pays travel expenses ot student prize winters, 
provides prizes for the student conferences, 
and pays the expenses of the junior members 
of the National Junior Committee 
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Nuclear Energy Glossary 

Publication by the Society of the Nuclear 
Energy Glossary was approved 

Small Plant Management 

Pubksation of a bosls oo simall-plant man- 
agement by the McGraw-Hill Publishing Com- 
pany was approved. The book was pre- 
pared by che Management Division and recom- 
mended for publication by the Professional Di- 
visions Commuttee 


Sections 


A change of the name of the Raleigh Section 
to the Eastern North Carolina Section was ap- 
proved. Authorization was granted for the 
establishment of the Sabine Subsection of the 
South Texas Section and the Albuquerque 
Subsection of the Rocky Mountain Section. 

A communication from the temporary chair- 
man of the ASME Mexico group, authorized 
during the 1949 Annual Mecting, was noted 
The letter expressed the opinion that since the 
AIEE and the ASCE have organized Sections 
in Mexico, mechanical engineers would be at a 
disadvantage if they were not granted full 
section status A policy statement on 
ganizing sections of Founder Societies outside 
the U_S. A. is currently under consideration by 
the EJC 


ECPD Uniformin Membership Grades 

It was voted to refer the ECPD statement of 
minsmum requirements for grades of member- 
ship, approved at its annual mecting in Octo- 
ber, 1949, to the Board on Membership, to 
develop a presentation for discussion at the 
coming Regional Administraave Committee 
Meeting 

ASCE Centennial Celebration 

Ar the request of the American Society of 
Civil Engineers, permission was granted to 
use the ASME emblem ima proposed design 
which the ASCE is. prepariig for its centennial 
celebration in 1952, The plan for the cen- 
tennial calls for participating Societies of the 
Engineers Joint Council to join in the centen- 
nial celebration by holding simulrancous 
meetings. The Commictee expressed itself as 
generally favorable co ASME participation in 
the ASCE centennial celebration planaed for 
Chicago 


Meeting on Heat Transfer 

In connection with a general discussion on 
heat transfer to be held in London in 1951, it 
was voted that ASME assume responsibility 
jointly with The Institution of Mechanical 
Engineers for planning the gathering; also 
that che Society organize a committee on North 
American participation in the event by invit- 
ing co-operation of 11 screntific societies inter- 
ested in heat transfer. A sum of money was 
also appropriated from the development fund 
to cover initial expenses, the money to be re 
gained by sale of bound volumes of the pro- 
ceedings 

Visit of Dr. H. J. Gough 

On behalf of ASME, a formal appreciation 
to The Institution of Mechanical Engineers 
was voted for the results of Dr. H. J. Gough's 
visit and his participation in the ASME An- 
nual Meeting 
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HE National Junior Committee of The 
American Society of Mechanical Engi- 
neers spent Jan. 20, 1950, engrossed in a discus 
-sion of what the Committee could do to en- 
courage more participation on the part of the 
young engineer in the affairs of the Society. 
The meeting, held at Society Headquarters, 
was the 19th since the Committee was or- 
ganized in 1947. In addition to D. E. Jahncke, 
chairman, F. Everett Reed, George B. Thom, 
and B. H. Edelstein, members of the Commir- 
tee, there were present H. D. Moll, Walter F 
Coles, Jr., and Albert Schade, 3rd, of the Phila- 
delphia Section; William P. Wier of the Roch 
ester Section; Edwin P. Nye of the Central 
Pennsylvania Section; Glenn R. Fryling and 
H. J. Scagnelli of the Metropolitan Section; 
and A. F. Bochenek and Ernese Hartford, 
ASME staff 
New Directory 
Copies of a new directory of active junior 
members in more than $0 Sections were dis- 
tributed to those present. The names listed 
were supplied by Section officers who replied 
to a questionnaire last summer, The directory 
was prepared by the Committee to serve as an 
administrative cool 
Ie will be put into use immediately by the 
Committee's Regional corresponding mem- 
bers, men who have been assigned the task to 
correspond regularly with junior members 
listed in the directory. The purpose of the 
corresponding members is to stimulate an ex 
change of information between the Committee 
and interested junior members in each Section 
The ideas and opinions which such corre- 
spondence can bring to light may be useful in 
sustaining interest in the Forum 
The Regional corresponding members of the 
Committee are: Region I, Sheldon E. Young, 
John G. Wilson; Region I, Joseph A. Falcon 
Region III, Edwin P. Nye, William P. Wier, 
Jr.; Region IV, Joseph C. Thompson; Region 
V, Carl Meile, Victor S$. Rykwalder; Re- 
gion VI, Joho B. Burkhardt, Andrew J] 
Snider, 3rd; Region VII, Walter Coles, Jr.; 
Region VIII, Albere Schade, 3rd 
The availability of a directory of juniors 
exercising leadership in the Sections suggested 
the idea of using the names listed in it as a 
panel to consider questions proposed by the 
National Junior Committee in about the same 
way that an advertising agency in conducting 
market research on the shape of a maple syrup 
bottle would ask a carefully selected lise of 
consumers what they thought of the bottle. 
The proposed pane! could be asked to co- 
operate in answering questions about matters 
ot interest to junior members in the field of 
professional development. It was also sug- 
gested thar an incentive be provided for mem- 


ASME Junior Forum 
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National Junior Committee Plans 
Program for 1950 


bers of the panel, and that free preprint-coupon 
books would serve that purpose well. 


Old Guard Project 

The Committee noted with pleasure chat the 
Old Guard Committee of the Society, which is 
custodian of funds contributed by members 
who no longer are required to pay dues, had 
decided to pay traveling expenses of one 
junior member of each Section in Region III to 
the Spring Meeting to be held in Washington, 
D.C., April 12 co 14, 1950. The plan was to be 
extended also to the juniors in Region IV for 
the 1950 Semi-Annual Meeting, and the juniors 
in Region II for the 1950 Fall Meeting. Each 
section will designate the junior who will 
benefit from the plan 

Spring Meeting 

Encouraged by its success at the 1949 Annual 
Meeting, it was decided to plan ahead for simi- 
lar sessions at the four national ASME meet- 
ings in 1950. It was the consensus that there 
was advantage in deciding on a general theme 
for the year and in planning each of the ses- 
sions around it. As the resule of many sug- 
gestions stressing the importance to the young 
engineer of professional development, the 
Committee agreed to select as the theme for 
1950, the challenge, “‘How Is your P. D.?” 
P. D. meaning professional development 

With the Spring Meeting only one month 
away, the Committee was informed that it was 
too late to plan tor a formal session, but that 
an informal meeting was still a possibility 
It was decided, therefore, co hold an informal 
conference to which the 13 junior members 
from Region IIl, whose attendance was to be 
sponsored by the Old Guard Committee, would 
be invited. The conference would provide an 
opportunity to discuss the work of the Na- 
tional Junior Committee and junior-member 
problems of importance to Region III. Asa 
main speaker, ic was decided to invite some 
member who was active on the Engineers 
Council for Professional Development to de- 
scribe ECPD projects aimed at helping young 
engineers in the period immediately following 
graduation 


Junior Advisers 
The Committee's recommendations with 
respect to appoinement of junior advisers on 
five additional standing committees was 
favorably received. Junior advisers will be 
added to three of che Committees, Mem- 
bership Development, Engineers Registration, 
and Education Committees, but not to the 
Admissions and Membership Review Com- 
mittees, the nature of whose work is such 
that junior advisers serving these committees 
would have little co contribure 


It’s Up to Us 


$ ONE looks around at a Section meeting 
and sees only a handful of junior members 
present, he is likely to be quite discouraged 
when he realizes that a rather large percentage 
of the Section membership is composed of 
juniors. 

It is believed by some that one of the reasons 
for the lack of junior attendance at Section 
meetings is due to the cool reception a new 
young member receives when he does attend 
Everybody seems to have a good time burt 
him. “Everybody knows everybody else; he 
knows no one. The older members are busy 
fostering old friendships or discussing business 
Many of the younger members seemingly form 
cliquish barriers which appear to be impene- 
trable. We all know that the ASME is en- 
couraging junior participation, and is pleading 
for increased attendance. But when the young 
fellow shows up, he is quietly set aside to en- 
joy the mecting as best he can. After a few 
such experiences, he decides that unless the 
topic of the meeting is particularly suited co 
him, the evene is not worth the price of the 
meal. 

This particular problem must be solved by 
ourselves. It’s up tous. One method is to get 
together a small group of interested juniors 
By discussion, it will become obvious that 
most of these men are concerned over the lack 
of support of section functions on their part, 
and also on the part of other juniors. At such 
gatherings it is often wise to invite at least one 
section officer, the chairman, if possible. You 
will find these gentlemen much concerned over 
our problem. Obviously the present-day 
juniors are the future ASME 

The first specific action can be to make a 
resolution for all those present to attend the 
next section meeting. That is not enough 
I¢ must also be resolved that each junior pres- 
ent contact at least one other junior member. 

The above procedure will assure chat each 
jumor who does attend the section meeting as 
a result of this action, will know at least one 
other junior present. To further increase the 
sociability of the meeting for the younger 
members, it is probable that the members of 
the section executive committee will be very 
glad to make a point of introducing themselves 
to any younger members they do not know 
To go further, a “‘junior corner’’ may be organ- 
ized and so identified in order chat any neo- 
phyte may feel free to step up and be appro- 
priately welcomed. 

Although the foregoing proposal is cer 
tainly not the complete answer to the prob- 
lem, it is hoped that by concerted effort in this 
direction more interest im section activitics 
can be inspired and subsequently more com- 
plete solutions discovered. 


By Joan G. Wirson, Jun. ASME, 
Littleton, Mass 
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1950 Society Records 
Sent Upon Request 


EMBERS of The American Society of 

Mechanical Engineers who wish to re- 
ceive copies of Personnel of Council, Boards, 
and Committees should address their requests 
to the Secretary, ASME, 29 West 39th Sereet, 
New York 18, N. Y. 

The Society Records list officers and the 
Council, personnel of boards and committees, 
professional divisions, sections, student 
branches, committees on research, standardiza- 
tion, safety, boiler code, and power test codes 
There is a picture and short biography of 
James D. Cunningham, president, ASME. 
Awards and lectureships, with latest recipi- 
ents and lecturers, are listed followed by 
honorary. members, living present and former 
officers, deceased past-presidents, treasurers, 
and secretaries, and an index of the record com- 
pletes the contents of material 


*_* 


Mecnanicat ENGINEERING 1s pleased to an- 
nounce that the back copies of ASME Trans- 
actions, Journal of the ASME, and Mscuant- 
cat which were made available 
to the readers of this magazine have been given 
to the University of Massachusetts, Amherst, 
Mass. Mrs. Walter Hagerty, of Pottstown, 
Pa., who so graciously offered the magazines, 
received many replies to the announcement 
published in the November, 1949, issue of 


Mecuanicat ENGINBERING 


ASME Sections 


Coming Meetings 


Arizona: March 18. Section meeting at 
Phoenix. Subject: Manufacturing. Speaker 
co be announced 

Baltimore: March. 
Continental Can Company 
Carter. 

March 27. Engineers Club of Baltimore, 6 
West Fayette Sereet. Cocktails at 6 p.m., 
dinner ac 6:30 p.m., and section meeting at 8 
p.m. Subject: Management, by U. S. Senator 
Ralph E. Flanders of Vermont. Sponsor, L. E. 
Herbert 

Detrotr 


Inspection trip to the 
Sponsor, L. E. 


March 22. Rackham Memorial 
Building. Materials-Handling Meeting. 

Erie. March 14. General Electric Com- 
munity Center at 8 p.m. Discussion: Current 
Research on Steam Motive Power, by E. J 
Boer 

Towa-Jllimotss March 28. Izaak Walton 
League Clubhouse at Ike's Peak. Dinner at 
6:30 p.m., followed by a cour of the E. I. du 
Pont de Nemours and Co., Inc., cellophane 
plane, Clinton, Iowa Sponsor: W. P. 


Sprague. 
Kansas City: March 13. University Club 
at 8 p.m. Subject: Engineers in Civic De- 


velopment, by Ellsworth Green 
Metropolitan Section: March 7. Process and 
Metals Division, Room 501' at 7:30 p.m. 


1 Engineering Societies Building, New York, 
N. 


ASME News 


Subject: Properties of Metals at Elewated 
Temperatures, by G. V. Smith 

March 9. Engineers’ Forum, Room 1101! at 
7:30 p.m. Subject: Patents—Engincers—In- 
ventors. 

March 9. Woman's Auxiliary, Engineering 
Woman's Club, 2 Fifth Avenue at 12:30 p.m. 
Annual! Benefit Luncheon (Bridge or Canasta) 

March 15. Junior Committee, Room $02! at 
7:30 p.m. Subject: Oil Burners and Their 
Application to Industrial Furnaces, by A. J 
Turpin 

March 20 and 22. Regional Administrative 
Committee Meeting, Room 1101! at 7:15 p.m 

March 23. Room 1101! at 7:30 
p-m. Subject: Force-Balance Measuring Instru- 
ments, by U. A. Rothermel. 

March 24. Joint meeting, ASME, ASTM, 
Room $01! at 8 p.m. Subject: Electronics Re- 
search for the Department of National De- 
fense, by E. A. Speakman 

March 29. Engineers’ Forum, Henry George 
School of Social Science, 50 East 69th Street, 
at 7:30 p.m. Subject: A Sound Investment 
Program for Engineers, by L. M. Greene. 

Philadelphia: March 7. Professional Divi- 
sion meeting. Towne School, University of 
Pennsylvania at 8 p.m. Subject: Automatic 
Control of Neutralization of Industrial Wastes, 
by W.N. Greer. 

March 17. Joint meeting with SNAME 
Engineers’ Club, 1317 Spruce Street, at 7:30 
p-m. Subject: Modern Tanker Machinery. 
Speaker to be announced. 

March 28. Junior meeting. Engineers’ 
Club, 1317 Spruce Sereet at 8 p.m. Subject 
Recent Application and Design of Spreader 
Stokers, by J. L. Bainbridge 

Plainfield: March 15. Elks Club, Elizabeth 


at 8:15 p.m. Subject: Magnesium. Speaker 
to be announced. 
Southern California: March 1. Mechanical 


Engineering Building, California Institute of 
Technology, Pasadena at 7:30 p.m. Subject 
Pipe-Line Surge Chambers, by E. E. Everett 
March 8. Mechanical Engineering Building, 
California Institute of Technology, Pasadena 


at 7:30 p.m. Subject: Flanges, Their Design 
and Manufacture. Speaker to be announced 
March 15. Mechanical Engineering Build- 


ing, California Instirute of Technology, Pasa- 
dena at 7:30 p.m. Subject: Writing of Engi- 
neering Specifications, 9th-Class Session, by A 
Hunter. 

March 22. Mechanical Engineering Build- 
ing, California Institute of Technology, Pasa- 
dena at 7:30 p.m. Subject: High-Pressure 
Packings and Mechanical Seals, by R. G 
Roshong. 

March 28. Institute of the Acronautical 
Sciences, 7660 Beverly Blvd., Los Angeles 
Subject: Industrial Research and Its Applica- 
tions for the West Coast, by A. M. Zarem 
Subject: Centralized Applied-Mechanics Re- 
search, a Service to Industry, by J. W. Edge- 
mond, Jr. 

Southern Tier: March 27. Section mecting 
preceded by a dinner at Binghamton, N. Y 
Subject: Gas Turbines, by a representative 
from the General Electric Company, Schenec- 
tady, N. Y. 

Youngstown: March 9. Great Hall, Trinity 
Methodist Church. Subject: The Story of 
Rubber, by J. D. Morrow 


ASME Calendar 


of Coming Events 
March 30-April 1 
ASME, Region VIII, Annual 
Meeting, Baker Hotel, Dallas, 
Texas 
April 12-14 
ASME Spring Meeting, Hotel 


Statler, Washington, D. C. 


(Final date for submitting papers was 
Dec. 1, 1949) 


April 24-26 
ASME Process Industries Divi- 
sion Conference, William Penn 
Hotel, Pittsburgh, Pa. 

(Final date for submitting papers was 

Dec. 1, 1949) 


June 12-16 
ASME Oil and Gas Power Divi 
sion Conference, Lord Baltimore 
Hotel, Baltimore, Md 
(Final date for submitting papers was 
Feb. 1, 1950) 


June 19-23 
ASME Semi-Annual Meeting, 
Hotel Statler, St. Louis, Mo. 
(Final date for submitting papers was 
Feb. 1, 1950) 


June 22-24 
ASME Applied Mechanics Divi- 
sion Conference, Purdue Uni- 
versity, Lafayette, Ind 

(Final date for submitting papers was 

Feb. 1, 1950 


Sept. 18-22 
ASME Instruments and Regula 
tors Division Conference, Munici- 
pal Auditorium, Buffalo, N. Y¥ 
(Final date for submitting papers— 
May 1, 1950) 


Sept. 19-21 
ASME Fall Meeting, Hotel Shera 
ton, Worcester, Mass. 

(Final date for submitting papers 

May 1, 1950) 


Sept. 25-27 
Petroleum Mechanical Engineer- 
ing Conference, Hotel Roosevelt, 
New Orleans, La 

(Final date for submitting papers 

May 1, 1950) 


Oct, 23-25 
ASME Fuels Division Conference, 
Hotel Statler, Cleveland, Ohio 


Final date for submitting papers 
July 1, 1950) 


Nov. 26-Dec. 1 
ASME Annual Meeting, 
Statler, New York, N. Y. 
Final date for submitting papers 
Aug. 1, 1950) 
For Meetings of Other Societies see 
page 266) 
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Section Activities 


EPORTS of the following ASME Section 
Meetings were received recently at head- 
quarters 


Abkron-Canton, Jan. 19. Speaker: H. E 
Churchill. Subject: The Studebaker Auto- 
matic Transmission. Attendance: 140 

Atlanta, Jan. 25. Joint meeting with Boiler 
Code Committee. Open torum on purpose of 
code and organization. Attendance: 112 

Baltimore, Jan. 17. Speaker: J. D. Cunning- 
ham, president ASME. Subject: The Civic Re- 
sponsibility of an Engineer Attendance: 159 

Central Indiana, Jan. 20. Joint meeting with 
Rose Polytechnic Institute Branch. Speaker 
P. McGrain. Subject: Flood Control in In- 
diana. Artendance: 75 

Central Pennsylvania, Jan. 17. Joint mecting 
with AIEE, IRE, and Pennsylvania State 
College student branch. Speakers: R. B 
Power and J. M. Robertson. Subject: The 
Garfield and Thomas Water Tunnel. Attend 
ance: 150 

Chattanooga, Jan. 13. Speaker: P. H. Merri- 
man. Subject: Welding of Aircraft. Artend 
ance: 45 

Chicago, Jan. 10. Speaker: J. D. Cunning 
ham, president ASME. Subject The Engi- 
neer's Civic Responsibility. Attendance: 220 

Columbus, Jan. 10. Speaker: Professor P. N 
Lehoczky. Subject: Management Policies At- 
tacked by Unions. Attendance: 50 

Dayton, Jan. 11. Joine meeting with ASM 
Speaker: H. C. Cross Subject: Titanium and 
Its Alloys. Attendance: 125 

East Tennessee (Oak Ridge), Jan. 26. Speaker 
J]. A. Good. Subjece: Utiliscope Television 
in Industry. Attendance: 50 

Upper East Tennessee), Jan. 27. Speaker 
E. W. Palmer. Subject: Where Do We Go 
From Here? Attendance: 150 

Hartford, Jan. 17. Speaker: R. Morrisson 
Subject: Gas Turbines. Attendance: 90 

lowa-Ulinois, Jan. 24. Speaker: F. W. Lov- 
ett. Subject: Conveying in Industry. Ar 
rendance: 42 

Metropolitan, Jan. 18. Speaker: J. Kopelson 
Subject. Polaroid Land Camera 

Ontario, Jan. 12. Speaker: G. H. Rowat 
Subject: Manufacture of Antifriction Bearings 
Artendance: 100 

Philadelphia, Wilmington Subsection, Jan. 18 
Speaker: Emil Ore. Subject: What Makes a 
Plastic a Plastic? Attendance: 76 

Piedmont-Carolina, Jan. 20. Speaker: J. J 
Owen. Subject: Mechanical Engineering in 
Textile Research. Attendance: 65 

Pittsburgh, Westmoreland Subsection, Jan. 5 
Speakers: C. T. Evans, Jr., and J. R. Redmond 
Subject: Recent Developments in High-Tem 
perature Material, Metals, and Ceramals. At 
tendance: 61 

Rocky Mountain, Jan. 16. Speaker: B. F 
Soffe. Subject. Water—Its Importance to In 
dustry and How to Treat It. Attendance: 43 

Jan. 27. Speaker: J. F. Suther 
land, Subject: Jet Airplanes for Naval Use 
Atrendance: 70 

Schenectady, Jan. 19. Speaker: W. J. Eckert 
Subject: The IBM Selective Sequence Elec 


tronic Calculator. Attendance: 70 


Southern Tier, Jan. 23. Speaker: Carl Beach 
Subject: Machine Tools—Their Past, Present, 
and Future. Attendance: 45 

Washington, D. C., Jan. 12. Speaker: W.C 
Schroeder. Subject: Recent Developments 
in Synthetic Liquid Fuels. Attendance: 45 

Youngstown, Jan. 12. Speaker: L. F. Grand- 
montagne. Subject Astronomy Atrend- 
ance: 70 

Jan. 26. Speaker: A.J. Koti. Subject: Pro- 
tective Coatings and Finishes. Attendance 
25 


Student Branch Activities 


EPORTS of the following ASME student 
branch meetings were received recently 


at Headquarter s 


University of Akron, Jan. 12. Speaker: E.N 
Poole. Subject: Coal Pulverizers. Attend 
ance: 23 

Alabama Polytechnic Institute, Jan. 9.  Busi- 
ness meeting. Attendance: 76 

Jan. 24. Speaker: Arthur Roberts. Sub- 
ject: Inspirational talk to students to put 
their best into their profession. Film: Motors 
for Aviation. Attendance: 60 

Brown University, Jan. 6. Speaker Mr 
Kinney. Subject The File—Kinds, Uses, 
and Manufacture. Attendance: 35 

Case Institute of Technology, Jan.10. Election 
of officers. Speech contest in preparation for 
the annual Case-Fenn speech contest to be held 
in Cleveland Engineering Society Hall 

University of Cincinnati, Jan 13. Speaker 
R. H. Kellogg. Subject: Opportunities for 
the Young Engineer in the Procter and Gamble 
Company. Attendance: 106 

Colorado A and M College, Jan. 11. Business 
meeting. Film: A Hidden World. Attend 
ance: 40 

Jan. 18. Speaker: Mr. Fisher Subject 
Mechanical Equipment in the Sugar-Bect 
Industry. Film: Today in the Sugar-Beet In- 
dustry Business meeting. Artrendance: 36 

Feb. 1. Business meeting. Film: Nickel 
and Nickel Alloy. Attendance: 74 

University of Connecticut, Jan. 11. Speaker 
Professor Z. R. Bliss. Subject: Presentation 
of Charter Attendance: 70 

Cooper Union (Evening), Jao. 5. Speaker 
G. G. Ross. Subject: Stroboscopic Instru- 
ments in Engineering. Attendance: 25 

Cornell University, Jan. 19. Speaker: Dean 
D. S. Kimball. Subject: Historical Story of 
Cornell Attendance: 80 

Fenn College, Jan. 20. Election of officers 
Film: “Aromic Power. Attendance: 72 

University of Florida, Jan. 10. Film: Copper 
Mining. Attendance: 157 

George Washington University, Jan 4 
Speaker: Dr. Avery. Subjece Guided Mis- 
siles. Attendance: 25 

Georgia Institute of Technology, Nov. 1 Bell 
Telephone Company films shown 

Nov. 8. Speaker: H. L. Bowen. Subject 
Management's Viewpoint on Labor Problems 

Nov. 15. Speaker: L. K. Sillcox Subject 
Hauling Horsepower 

Nov. 22. Speaker: Glen Farrar. Subject 


Power by Which We Live 


MeEcHANICAL ENGINEERING 


Nov. 29. Film: Magic Wand of Industry. 

Dec. 6. Election of officers 

State University of Towa, Jan. 4. Speaker: 
Professor R. L. Sutherland. Attendance: 100 

Jan. 11. Speaker: A. A. Alexander. Sub- 
ject: General Construction in Industry. 
Attendance: 185 

Jan. 18. Speaker: Professor C. H. Menzer. 
Subject: Operation Sandstone. Attendance: 
101 

Jan. 25. Speaker: Dean J. F. Downie 
Smith. Subject: Rubber Springs. Attend- 
ance: 270 

Johns Hopkins University, Jan. 9 Speaker 
F. H. Clauser. Talk on relative speeds ob- 
tained by man so far, and possible methods of 
obtaining even greater speeds. Attendance 
43 

Jan. 16. Tour through the newly con- 
structed supersonic wind tunnel on the campus 
Attendance: 60 

Kansas University, Jan. 12. Speakers: Mes- 
srs. Cotter, Bateman, Atherton, and Holz- 
bouer. Subject: Job Opportunities. Attend- 
ance: 76 

Lafayette College, Jan.12. Speaker William 
Boyle. Subject: Aircraft Gas Turbines and 
Jet Propulsion, Attendance: 65 

Louisiana Polytechnic Institute, Jan. 10. 
Election of officers and business meeting. 
Attendance: 36 

University of Louisville, Jan. 26. Films of 
Dielectric and Inductance Heating. Artend- 
ance: 108 

Marquette University, Dec. 6. Election of 
officers. Attendance: 40 

Jan. 12. Film: Principles of Refrigeration 
Attendance: 45 

Jan. 26. General business meeting. At- 
tendance: 80. 

University of Muchigan, Jan. 4. Speaker 
J.K. Salisbury. Subject: Process Engineering. 
Attendance: 137 

Jan. 18 and 19. Field trip to the Great 
Lakes Steel Plant, Ecorse, Mich. Attendance 
5! 

Michigan State College, Jan. 18. Speaker: 
Roger Bollier Subject: Gear Hobbing 
Attendance: 75 

Jan. 24. Special meeting. Attendance: 50. 

Feb. 1. Speaker: Mr. Burstade. Subjece 
Turbines, illustrated with films. Attendance 
103 

Michigan College of Mining and Technology, 
Jan. 10. General business meeting. Artend- 
ance: 40. 

Jan. 24. General business meeting 
Speaker: Mr. Niemi. Subject: Professional 
Society Membership. Attendance: 42. 

University of Ménnesota, Jan. 11. Speaker: 
L. Whitson. Subject: The Industrial Engi- 
neer at Work in Industry; and Future Plan 
for Industrial Engineering Courses at the 
University. Attendance: 43. 

Mississippe State College, Jan. 12. Election 
of officers for spring semester. Attendance 

Montana State College, Jan. 18. Business 
meeting. Attendance: 58 

Feb. 1. Showing of films. Attendance: 44 

University of Nevada, Dec. 7. Film: Fluid 
Drive. Attendance: 32 

University of New Hampshire, Jan. 9. Film 
By Their Works. Attendance: 65 
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New Mexico College of A and M Arts, Jan $ 
Talks by seven senior students. Artendance 
3 

University of North Dakota, Jan. 10. Election 
of othicers for spring semester. Films: Opera- 
tions Crossroads; Hidden World. Arttend- 
ance: 64 

Northeastern University, Jan. 5. Speakers 
W. Riddle, W. Rigby, K. Wood, and H. Zelr- 
zer. Attendance: 25. 

Northwestern University, Jan. 17. Film 
Tornado in a Box. Attendance: 38 

Norwich University, Jam. 11. Speaker: F 
M. Gunby, vice-president, ASME Region | 
Subject: A welcome to the new student 
branch, and talk on the advantages of being 
associated together 

University of Notre Dame, Jan. 12. Election of 
officers. Attendance: 38 

Ohio State University, Jan. 19. Speaker 
Robert Ogg. Subject: Patents. Artend- 
ance: 73 

University of Oklahoma, Dec Speakers 
C. C. Willis and J. W. Blake. Subject: Gas- 
Turbine Installation at the Huey Station of the 
Oklahoma Gas and Electric Corp. Attend- 
ance: §2 

Dec. 20. Speaker: R. S. Ogg. Subjece 
Diese! Engineering. Attendance: 43 

Pennsylvania State College, Jan. 12. Speaker 
F. Ro Wodtke. Subject: Opportunities Af- 
forded Present-Day Graduates in Engineering 
Attendance: 70. 

University of Pittsburgh | Mechanical Division), 
Jan. 5. Speaker: L. W. Johnston. Subject 
Politics and the Engineer. Attendance: 169 

Jan. 12. Speaker: L. E. Endsley. Sub- 
ject: The Engineer's Place in the Railroad In- 
dustry. Attendance: 169 

Jan. 19. Election of ofhcers. Attendance 
169 

Purdue University, Jan. 10. Speaker: E. B. 
Newill. Subject: Opportunities for Gradu- 
ate Engineers in the Field of Gas Turbines. At- 
tendance: 195 

Rhode Island State College, Jan. §. Speaker 
M. Judkins. Subject: Powder Metallurgy 
Attendance: 55 

Unaverstty of Rochester, Dec. 1§. Christmas 
party, preceded by business mecting. At- 
tendance: 31 


Jan. 5. Speaker: G. F. Akins. Subject 
Process Instrumentation in Process Control 
Attendance: 48 

Rutgers University, Jan. §. Election of oth- 
cers. Attendance: 25 

University of South Carolina, Jan. 3. Business 
meeting and plans made for field crip. At- 
tendance: 53 

Jan. 17. Election of officers for spring se- 
mester. Artendance: 44 

University of Southern Calsfornia, Nov. 23 
Speaker: Wally Linville. Subject Fuels 
and Lubricants. Attendance: 40 

Nov. 29. Speaker: David Warner. Sub- 
ject: Rockets. Attendance: 125 

Jan. 11. Election of officers and prospectus 
for next semester. Attendance: 60 

University of Tennessee, Jan. 18. Film: Diesel 
Power. Attendance: 49 

Feb. 2. Speaker: Dean N. W. Dougherty 
Subject: State Registration for Engineers 
Attendance: 39 

Tufts College, Jan. 17. Speaker: E. M. 
Wilkins. Subject Industrial Safety. 
tendance' 21 

U.S. Naval Academy (Midshipman School 
Dec. 21. Two films: The Navy's First Plas- 
tic Boat; Construction Operations in the Arc- 
tic. Attendance: 250. 

Feb. 1. Speaker Capt. A. A. Nichoson 
Subject: Engineering—The Mainspring of the 
American Way. Attendance: 60 


University ef Utah, Dec. 6. Speaker: J. Cal- 
vio Brown, past-president, ASME Region VII 
Subject: Perpetual Motion. Initiation of Mr 
Brown as honorary member to Utah Pi Xi 
Chapter of Pi Tau Sigma. 

Vanderbilt University, Dec. 7. Official busi- 
ness meeting. Attendance: 40. 

Jan. 18. Speaker: Blanton Duncan. Sub- 
ject: Summer Jobs in Civil Service. Attend- 
ance: 

Feb. 1. Speaker: W. R. Green. Subject 
The Job Outlook. Attendance: 30. 

Virginia Polytechnic Institute, Jan. 17. Film 
Moncy at Work. Attendance: 75 

Jan. 24. Speaker: H. G. Goodykoontz. 
Subject: The Fear of the Lord Is the Begin- 
ning of Religion. Attendance; 50 

Washington State College, Jan. Nomination 
of officers for new semester. Attendance: 19. 

Washington University, Jan. 10. Film: His- 
rory of Aluminum Processing. Attendance 
4 

Wayne University, Jan. 4. Speaker W.A 
Turunen. Subject The Gas Turbine in Re- 
lation tothe Automobile. Attendance: 47 

University of Wisconsin, Jan. §. Speaker 
Bill Brenand. Film: Cleveland Air Races 
Attendance: 7§ 

Worvester Polytechnic Institute, Dec 13 
Speaker: George Crompton, Jr. Subject 
Patent Law Presentation of chapter 
charter 


Candidates for Membership 
in the ASME 


HE application of each of the candidates 

listed below is to be voted on after March 
25, 1950, provided no objection thereto is made 
before chat date, and provided satisfactory 
replies have been received from. the required 
number of references. Any member who has 
either comments or objections should write 
to the secretary cf The American Society of 
Mechanical Engineers immediately 


KEY TO ABBREVIATIONS 


R = Re-election; Re = Reinstatement; Re & 


T = Reinstatement and Transfer to Member. 
NEW APPLICATIONS 

For Member, Associate, or Junior 

Assorr, W. B., Springfield Gardens, N. Y 

Apams, Joun K., Charlotte, N. € 

F., Jx., Boston, Mass 

Batcont, Paut M., Houghton, Mich 

Barnow, A. B., Woodland, Calif 

Bateman, Witttam M., Toronto, Ont., Can 

Beancarp, Jack J., Chicago, II! 


1950 ASME Regional Student Conferences 


Place Date 


Region 
I New England 
Il Eastern 


Host 


Rensselaer Polytechnic Institute 
New York University (Day and Evening Branches) 


Il] Alleghenies U. S. Naval Academy Midshipman School 


IV Southern Clemson College 


Concurrent with Region IV Administrative Committee Meeting ) 


V Midwest 


Carnegie Institute of Technology, University of Pittsburgh 


Concurrent with Pittsburgh Mechanical-Engineering Conference 


VI Northern Tier 
VI Southern Tier 


South Dakota State College 
University of Kentucky 


VII Pacific Northwest University of British Columbia 
VII Pacific Southwest University of Santa Clara 


VIII Northern 
VIII Southern 


Kansas Stare College 
Southern Methodist University 
‘Concurrent with the Biennial ASME Regional Meeting and Region 


VIII Adininistrative Committee Meeting ) 
VIII Rocky Mountain New Mexico College of Agriculture and Mechanic Arts 


ASME News 


Troy, N. Y 
New York, N. Y. April 22 
Annapolis, Md April 14-15 
Clemson College, S.C. April 7-8 


April 21-22 


Pittsburgh, Pa April 24-26 

To be set 
April 20-21 
May 4-6 
April 14 
May 12-13 
March 31-April 1 


Brookings, D 
Louisville, Ky 
Vancouver, 
Santa Clara, Calif 
Manhattan, Kans 
Dallas, Texas 


State College, N. M. April 24-25 
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Beansrein, Antaua Georos, New York, N.Y 

Bisnor, W., Baltimore, Md 

Brrcea, Paut Daniar, Lykens, Pa 

Boorsrorp, P., Phoenix, Ariz 

Braanowie, Mitton D., Se. Louis, Mo 

Brenton, Ricnarp F., McGill, Nev 

Bavsnat, Oxar, Scotia, N. Y 

Buannam, Manx B., Savannah, Ga 

Casanes, C. A. M., Asniéres, Seine, France 

Cartan, Lovts Rosenserc, Takoma Park, Md 

Tuxopors J., Detroit, Mich 

Cuans, Georos W., New York, N. Y 

Crisments, Turopore Crank, New York, 
N. Y. 

Conan, Lawnzence B., New York, N. Y 

Crato, J. M., Mount Holly, N.C 

W. S., Lakewood, Ohio 

Davis, Wenpatt, Storrs, Conn 

Dawson, R. A. J., Houston, Texas 

De Sona, Roman D., Caracas, U 
zuela, S. A. 

Doster, Curnces Baltimore, Md 

Dowanun, James E., Swarthmore, Pa 

Joun Ray, New York, N. Y 

Ewiwoer, C., Tiffin, Ohio 

Evans, Wirtiam R., Flushing, N. Y 

Evsrea, Joun L., Phillipsburg, N. J 

Fanxas, G., New York, N. Y 

Paoss, Witttam, Malvern, Ark 

Frouman, Oscar, Milwaukee, Wis 

Garpner, Georos F., Scotia, N. Y 

Geaanant, Russect Vernon, Provo, Ural 

Gworota, Eowarp J., Stanford, Calif 

Guay, Raven C., Indianapolis, Ind 

H. G., Ja., Roanoke, Va 

Gumore, Donarp Epwarp, Raritan, N. | 

Gooww, Rossar A., Philadelphia, Pa 

Gray, lan A., Vancouver, AMF. B. C., Can 

Gaus, Howarn A., Lynbrook, N. Y 

Joun R., Bridgeport, Pa 

Games, Wenner A., Point Pleasant, W. Va 

Guentner, Orro V., Buffalo, N. Y 

Gury, H., Dixon, Ul. (Re. & T 

Hanouey, Lauren, Berkeley, Calif 

Harpy, Jonn W., Pointe-a-Pierre, Trinidad, 

Heatn, W.C., La Mesa, Calif 

Hessersero, E. H., San Francisco, Calif 

Houm, Ove F., Sunbury, Pa 

Huoson, Jamas Wilmington, Del 

Huonss, R. W., Wilmington, Del 

Huwnosn, Rosent F., Haverford, Pa 

Houwrt, F. E., Kansas City, Mo 


S. of Vene- 


Hunt, Percivat Reynotos, Milton, Mass. 
(Re & T) 

Jackman, Jonn T., Englewood, N. J] 
(Re & T) 


Janowrrz, Rosrat, Kansas City, Mo 

Jones, F. Cuanworer, Ardmore, Pa 

Jonissen, Anone L., State College, Pa 

Kaczmarex, Chicago, Ill 

Paut, Newington, Conn 

Kesren, Martin, Hartford, Conn 

Keune, Exnest H_, Cincinnati, Ohio 

Kinouorn, Epwarp H., Collingswood, N. J 

Kromp, Cart, Terre Haute, Ind 

Lavovon, Joun T., Laramie, Wyo 

Lavow, James ]., Scranton, Pa 

Linossy, Joun, ev, Laurel, Miss 

Lincey, Freperice H., Jr., New York, N.Y 

Marntas, J., Schenectady, N. Y 

McGraw, M., White Oak, Silver 
Spring, Md. 

McKwtont, W.H., Ja.,Corning,N. ¥.CRe&T 


Meven, D., Philadelphia, Pa 
Mitcer, Artuur J., New Britain, Conn 
Minos, J. G., Indianapolis, Ind. (Re 
Mounar, Cuarres, E. Chicago, Ind. 
Mowanan, E., Philadelphia, Pa 
Montvepas, Josepn P., Chicago, Ill 
Moriarty, Cuas. D., Schenectady, N. Y. 
Morse, R. L., Eureka, Pa 

Mosxowrrz, Davin, Los Alamos, N. M 
Murpener, Rosear P., Alameda, Calif 
Narow, Watrer Hunn, Greenville, S. C. 
Newson, Cuarces San Carlos, Calif 
Newman, Lowe tt M., Excello, Ohio 
Nortucorr, Eruorr, Holden, W. Va 
Norrarop, Joun K., Hawthorne, Calif 
Oxcxers, Acsert L., Chicago, Ill. (Re & T 
Onin, Ropert, New Hyde Park, N. Y 
Owens, Beat F., Seattle, Wash 

Perxins. L., Milwaukee, Wis 
Pererson, Cart D., Watertown, Conn 
Parvart, J. D., Florence, S.C 

Ramsay, J. Witxre, Montreal, Que., Can 
Ripenour, Wayne L., Chicago, Ill 

Resp, J. C., Harrods Creek, Ky. 

Ricoto, Vincent J., Elizabeth, N. J 
Frapericx C., Petrolia, Pa 
Scuwas, Joun L., Easton, Conn 

Senuta, Donarp, Akron, Ohio 

Snimex, Cuartes, Chicago, Ill 

Sisc, Lawagnce Orson, Kingsport, Tenn. 
Sinoieton, Benorr Marshall, Mich 
Stonneoer, Ropsert D., Austin, Texas 
Smita, W., Toledo, Ohio 

Sara, Ricuarp Eaat, Philadelphia, Pa 
Sprerer, Roy P., Philadelphia, Pa 
Stanton, Wa. M., Schenectady, N. Y 
Sronn, Vern L., Chicago, Ill 

Srorey, Baaprorn G., Glenside, Pa 
Sraasser, Dare M., Whittier, Calif 
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Srvaat, Acrrep I., Portland, Ore. 
Sutsameister, Annoip K., New York, N. Y. 
Taruor, J. J., Floral Park, N. Y. 
Taytor, Rosert L., Richmond, Va. 
H., Montreal, Que., Can. 
Uwear, Ripvan Aut, E. Peoria, Ill. 
Wess, J. Irvin, Muohall, Pa. 
Wueeter, Roy L., Pittsburgh, Pa. 
Wison, R. B., Jackson, Miss 
Wuson, Rosert H., Pittsburgh, Pa 
Winters, Joun M., Altadena, Calif 
CHANGE IN GRADING 

Transfers to Member and Assoctate 
Bises, G. R., New York, N. Y. 
Dogar, Norman E., Melrose Park, Ill. 
Durry, Epwarp C., Floral Park, N. Y 
Epwarops, Wittiam R., Baytown, Texas 
Erickson, Arnocp Cant, Ridgewood, N. J. 
Finneran, J. E., Jz., Columbus, Ohio 
Grossman, Nicnoas, Cambridge, Mass 
Harris, Wittiam B. D., Jr., Doylestown, Pa. 
Horsteww, Lawrence L., New York, N. Y. 
Keppcer, Paut Wixtiam, Sea Bright, N. J. 
Kwase, Frepeaicx Baltimore, Md. 
Krauts, Josepx AntHony, Seattle, Wash. 
Lanp, Georce W., Madisonville, Ky. 
Norpegn, Francis Wa., St. Paul, Minn 
Ruesrer, Rosert A., Irwin, Pa. 
Samos, Epwarp A., Roslyn Heights, N. Y. 
Sanvers, Luon H., Barberton, Ohio 
SuerMan, Warren S., Jr., Oklahoma City, 

Okla. 
Smit, Joun W., Detroit, Mich. 
Taytor, Warren F., Chicago, III. 
Vocer, New York, N. Y. 
Wearey, Harvan R., Haddon Heights, N. J. 
Wrruerspoon, D. L., Anchorage, Ky 
Transfers from Student Member to Junior 327 


Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the me poor 4 Societies 


Personnel Service, Inc., in co-operation with the nationa 


societies of Civil, 


Electrical, Mechanical, and Mining and Metallurgical Engineers. This 
Service is available to all engineers, members or not, and is operated on a non- 
profit basis. In applying for positions advertised by the Service, the applicant 
agrees, if actually placed in a position through the Service as a result of an 
advertisement, to pay a placement fee in accordance with the rates as listed 
by the Service. These rates have been established in order to maintain an 
— nonprofit personnel service and are available upon request. This 
also applies to registrant members whose availability notices appear in these 
columns. Apply by letter, addressed to the key number indicated, and mail 
to the New York office. When making application for a position include 
six cents in stamps for forwarding application to the employer and for return- 
ing when necessary. A weekly bulletin of engineering positions open is availa- 
ble at a subscription of $3.50 per quarter or $12 per annum for members, 

$4.50 per quarter for nonmembers, payable in advance. 
Detroit San_ Francisco 
100 Farnsworth Ave. 57 Post Street 


New York Chicago 
8 West 40th St. 84 East Randolph Street 


Meacuanicat Encinesr, BSME, University 
of Connecticut, 1949, 25, married, Tau Beta 
Pi. Currently employed aircraft industry; 
six months’ experience jet-engine research. 
Holds marine license as second mate, unlimited. 
South America, preferably Brazil. Me-630. 

Hypravutic Enoineer, PE, New York State; 


MEN AVAILABLE! 


Mecaanicat Enoineer, 23, graduate, BME, 
Georgia Tech, Pi Tau Sigma. Some 
managerial training. Desires position with 
future in production or development. New 
York, New Jersey, or Connecticut. Me-629. 


‘ All men listed hold some form of ASME 
membership 


single 


(ASME News continued on page 278) 
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Makes a good steam trap better 


Nearly 650,000 Yarway Impulse Steam Traps have already been installed— 
YARWAY IMPULSE proof that they are doing a good job. 
Now a stainless steel body makes this famous little trap even better—at no increase in cost. 
STEAM TRAPS Better in wear, better in service. Users will find Yarways require less maintenance 
than ever. All parts are wear-resistant, practically wear-proof. There is only one 
ARE SOLD BY moving part, a small, Fagg age Pyro heat-treated valve. Important, too—Yarway 
Impulse Traps are suitable for all pressures up to specified maximum without change of 
OVER 200 vative or seat. 4 N lieb I 

Other popular advantages are small size, light weight, easy installation and low cost. 

DISTRIBUTORS. Often it costs /ess to buy a new Yarway trap than to repair an old, ordinary trap. 
In performance—ask any user. They all say Yarways are the traps that get equipment 


THERE IS ONE hotter sooner and keep it — ' 
For better steam trap performance, try new stainless steel Yarways. 
NEAR YOU. 


108 Mermaid Avenue, Philadelphia 18, Pa. 


' NOW! AT NO INCREASE IN COST TO YOU 
\ 
| 
|) 3 | an 
| 
Write for name and address. YARNALL-WARING COMPANY 
. 
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BS, MSCE; 30, married; cight years’ experi- 
ence hydraulic engineering and research, includ- 
ing three years’ consulting work and design and 
development of hydraulic laboratories. Me- 
631 

BME, Cornell; MS, Acro Engineering, Har- 
vard; three years’ experience in research and 
development, good analytical and experimen- 
tal background; worked with compressible 
flow and SR-4 strain gages. Desires work 
with fluid-flow problems. Me-632 

Recent Granvatn, mechanical, 22, single, 
Stevens Institute of Technology. Qualified 
for development, design work. Desires pack- 
aging industry, container industry. United 
States. Me-633 

Mecnanicat ENoinenr, 
Seven years in chemical industry. Plane lay- 
out, piping, pressure yessels, mechanical 
equipment, machine design, project prepara- 


BSME, PE, 31. 


tion, and estimates. Employed at present 
in W. Va. Will relocate for opportunity. 
Mc-634. 


Sares single, 26, BSME. 
Now employed by major oil company as junior 
petroleum engineer, with seventeen months’ 


experience. Licensed marine engineer. De 
sires technical sales position. Location, 
Southwest. Me-635 


Macnanicat Enoinesr, 28, married, BSME. 
Graduate work in applied mechanics. Eight 
years’ experience toolmaking, tool fixture, and 
machine design. One year project engineer 
on air-borne-equipment development and de- 
sign. Eastern location preferred. Me-636 

Mecaantcat Crvit Consucrant, fully 
qualified to conduct expansion, reconstruction 
programs, involving mechanical equipment, 
piping structural steel. Excellent record 
surveying industrial plants, making reports, 
developing, and producing complete projects 
Mc-637 

Muecuanicat Enoweer, 29, BME. Desires 
design position leading to methods study 
Two years adjusting mnputing equipment 
Five years glesign and supervising fabrication 
on boiler Upstate New York 
Me-638 

Macuanicat Enornesr, 25, BS, 1947, mar- 
machine-drafting experi- 


COM pr ments 


ried. Three 
ence and other engineering-department duties 


vears 


Desires position in sales, development, testing, 
Mc-639 
Mecuantcat Enorneer, BME, recente gradu 
Desires any with 


travel or 


or maintenance. Eastern location 


single 
Will 


ate, 22, 
future 
Me-640. 
Macnantcat Enoineer, PE, 35, registered 
York and California. Graduate 
aniversity. Ten 


position 


locate anywhere 


in New 
major years 
stress analysis, materials engineering, including 
clevated-temperature mechanical 


and structural design, static and 


experience in 


problems 
vibration 


testing. Desires employment in these or 
related fields of applied mechanics for re- 
search, design, teaching, or analysis. Me-641 


§$01-D-3 

Macwanicat Enowenr, 42, married, BSCE, 
BSME. 
refrigeration, air conditioning, and low-pres- 
sure pneumatic conveying. Duties covered 
research and development, 
estimating and erection. Registered protes 


Fifteen years’ experience in heating, 


design, 


sional engineer. Available immediately. Will 
locate anywhere. Me-642. 

Enowvesr, graduate, 25, Navy 
veteran. One year machinist, six months 
drafting experience, knowledge multislide 
machines. Desires work in metalworking or 
plastics industry. New York, N. Y., or vicin- 
ity. Me-643. 

Mecnantcat Enoinuer, recent graduate, no 
experience. Interesting eight-year background 
in precision optics and fire control. Some 
electronics. Will relocate. Me-644. 

Mernons Enoinesr, mechanical graduate, 
ten years’ experience, including extensive 
development lower-cost production methods, 
motion study, assembly fixture design, ma- 
chine and workplace layout, preparation of 
savings, estimates, and process sheets. Me- 
645. 

Executive, mechanical degree, twenty-five 
years’ experience iu staff and line positions, 
co-ordinating engineering and production in 
heavy industry. Wants responsibility. Mar- 
ried, rwo children. Presently employed. Me- 
646-169-ME 

Mecnanicat BME, June, 1949, 
graduate, NYU, six months’ drafting and de- 
sign experience in heating and ventilating. 
Desires position with future in design of 
process machinery or power plants. Me-647. 

Mecuanicar 26, married, BSME 
from M.1.T. Over two years’ experence in 
research, small-parts design and production, 
and maintenance. Interested in research of 
production work in Rocky Mountain region 
or San Francisco Bay area. Me-648. 

Enaineer, mechanical-electrical, with six- 
teen years’ experience in chemical plant, lay- 
out, construction, and utilities. Currently 
engaged as construction engineer in charge 
of design and construction. Me-649. 

Recent Gravuate, 27, married, veteran, 
with machine-shop background. Desires posi- 
tion as junior engineer or draftsman wich com- 
pany offering opportunity for advancement 
Me-650 

Grapvuate, 194}, 
Tau Beta Pi, 28. Design, calculations, testing, 
power plants, and machine-shop experience. 
Can meet and supervise people. Employed but 
must relocate in Baltimore, Md., or vicinity 
Me-651 

Mecuanicat ENcinuer, 26, recent graduate, 
mechanical and background 
Will relocate considered. Me- 
652 


commercial 
Any offer 
1950, 
graduace, age 25, ex-Air Force Officer. Was ap- 
prencice tool die maker. Assisted manufacture 
Good knowledge 

High academic 


ENGineer, January, 


of jigs, fixtures, tools, dies 
machine tools, shop methods 
Me-653 
Mecnanicat Enorneer, high class standing 
Machine shop, machine and die design experi 
requirements for 
er's degree in machine design. Desires 
w machine design 


standing 


ence. Completed part of 


mast 


position im production 


Me-654 

Mecnantcat BS, graduate of 
General Morors Institute of Technology 
Eighteen years’ experience as plant engi- 


neer, master mechanic, and industrial engineer 
Thorough knowledge of heavy industry and 
machining operations and gray-iron foundry, 


MeEcHANICAL ENGINEERING 


construction, and municipal projects. Know!l- 
edge of French and Spanish. Willing to 
travel. Available now. Me-655 

Mecuanicat Enotneer, 31, married, BME, 
Minnesota, registered. Eight years’ experi- 
ence as sales engineer for one of the largest 
heavy-machinery manufacturers in the country. 
Interested in sales engineering or plant engi- 
neering in Midwest. Available now. Me- 
656. 

Recent Grapuats, MSME, M.I.T.; MBA, 
Columbia; Sigma Xi, 26, single. Kno edge 
of several languages; engineering experience 
in telephone company. Desires to combine 
engineering and business training. Travel no 
problem. Me-657 

Prant Enotnesr, 34, BSME, graduate work 
in management, licensed PE in N. Y. and 
N. J., ten years’ diversified experience in proc- 
ess industry and allied equipment involving 
administration, maintenance, and design. 
Location, open. Me-658 

Inoustria, Enoinegsrinc Grapuarte, 1949, 
age 26, single; planning, production control, 
co-ordination, methods, blueprint, drafting, 
Air Force electrical mechanic. Position with 
future first consideration. Me-659. 

Enotnesr, 38, registered, fourteen years’ 
experience, machine, tool, process design 
Head plastics development, testing, applica- 
tion, design. Plant engineer, water treatment, 
steam and power generation. Executive level 
position desired. Philadelphia preferred. Me- 
660. 

Mecuanicat 24, married, BSME, 
1949; MS June, 1950. Available for work in 
steam turbine, or power-plant design. One 
year experience drafting room, elevator design, 
and layout. Location open. Me-661. 


POSITIONS AVAILABLE 


Master Mecuanic for manufacturer of a line 
of simple dry cells. Will be responsible for 
general supervision of a toolroom and main- 
tenance department. Will co-ordinate these 
departments with production and industrial 
engineering in order that a mechanization 
program may be carried out. Will be respon- 
sible for tcoolmaking and liaison with vendors 
when tools are purchased. Responsible for 
maintenance of all equipment and property, 
etc. Should have toolroom and maintenance 
experience, and should be a capable toolmaker 
$5000. Upstate New York. Y-3162 

AppuicaTion Enoineer, 28-35, mechanical 
graduate, preferably specializing in heat 
power with steam-equipment experience, pref- 
erably valves and instruments, and should 
know the characteristics of steam and gases 
Will help in preparing engineering summaries 
of project developments both for sales use and 
instructions for operation. Will determine 
means of applying products co particular 
Some traveling. $4200-$5000. 
Y-3176 

Designer, 40-50, mechanical graduate, to 
design and detail automatic machinery from 
sketches, and prepare estimates and specifica- 
trons covering manufacturing equipment 
$5000. Metropolitan New Jersey. Y-3153 

Crier mechanical graduate, with 
specialized training in hydraulics and at lease 
five years experience in designing centrifugal 
ASME News continued on page 280) 
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Call on R-C dual-ability to move air 
or gas in any quantities for 


industrial uses 


When you have a job of handling gas or air, in quantities 
from 5 cfm to 100,000 cfm, Roots-Connersville will do it 
efficiently and economically. With many sizes and types, 
we can match blowers, exhausters and gas pumps closely 
to the job, to reduce first cost and operating costs. 

R-C. dual-ability offers you the exclusive, dual choice 
between Centrifugal and Rotary Positive designs. You 
can select single-stage or multi-stage units, from our stand- 
ard lines, with flexibility as to drives and other accesso- 
ries to meet your needs. 

To aid in your specifications, our air-and-gas specialists 
are at your service. With nearly a century of experience 
behind them, they can help you solve almost any prob- 


lem of handling air or gas. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


503 Michigan Avenue, Connersville, Indiana 


Marcu, 1950 - 35 


at Fo Type O18 Centrifugal Blower in 
food processing plent. Capacity 
12,000 cfm. One of several re- 4 
cent installations for this same 
company in other plants. mi.) 
| H 
| i | |. 
KS 
A 
(Above) installation of 4 Type ROG Gas | 
80, Puraps, used in the manufacture of dry 
\ A ice in large midwestern plant. Capacity a 
% of aech pump is 5,370 cfm. 
Osage built inte forge for maintenance service. 
: DOING ONE THING WELL 
ONE OF THE DRESSER INDUSTRIES FOR ALMOST A CENTURY : 
ENGINEERING 
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pumps, to design centrifugal pumps and super- 
vise detailing and technical correspondence 
in connection with sales. $6000 plus bonus 
Midwest. Y-3199. 

Assistant TO Tue Passipent, 40-45, with 
good background in general business, account- 
ing, and sales. Company manufactures heavy 
machinery. $12,000-$15,000. New York, 
N.Y. Y-3206, 

Enoineuns. (@) Chief engineer, 40-45, to 
take complete charge of all design and develop- 
ment work for company manufacturing heavy 
high and low-speed rotary machinery 
Must know shop practice and be a good admini- 
strator. $12,000-$15,000. (6) Assistant chief 
engineers, 2; one experienced in high-speed 
machinery, and the other on low-speed, heavy, 
process mill equipment. Salaries open. New 
England. Y-3210. 

Researcn Enoinese, mechanical, with some 
design experience in pneumatic transmission 
instruments, such as record controls for process 
industries. $5000-$6000. Eastern Pennsy!- 
vania. Y-3216 

Cur with master’s degree in 
mechanical engineering, and ac least ten 
years’ industrial experience in the design of 
electromechanical apparatus. Ability to de 
sign electromechanical equipment in accord- 
ance with specifications and features provided 
by research and sales departments. Ability 
to supervise and co-ordinate the activities of a 
diversified engineering department. Ability 
to set up and maintain adequate design and 
drafting schedules to insure efficient engineer- 
ing development and complete production or 
procurement drawings. $7000-$9000. Ken- 
cucky Y-3219. 

Enoieses. (4) Factory manager, 35-50, 
with degree in chemical or mechanical engi- 
neering. Should have ten years’ experience in 
supervision of mechanical rubber goods, famil- 
iat with all phases of rubber production, ex- 
perience in mandrel building and splicing oper- 


ations. Thorough knowledge of mold de- 
sign desirable. Thorough knowledge of pro- 
duction control, process control, and produc- 
tion planning desirable. $6000-$10,000. Cali- 
fornia. (6) Assistant general manager, 35-40, 
mechanical degree, experienced in manufactur- 
ing metal punch press, supervision of several 
departments, production, production control, 
purchasing, inventory control, inspection, 
labor relations, personnel, cost accounting, 
budgets. $8000-$12,000. Ohio. Y-3240. 

Propucrion Enoiweer, 30-35, mechanical 
graduate, with at least five years’ supervisory 
experience in hardware, locks, and hydraulic 
devices, to plan production of door-closing 
devices, including purchasing, inventory, and 
quality control. Will also work closely with 
sales on special items. $5000-$6000. New 
York, N.Y. Y-3253. 

Toot Dxsioner, particularly familiar with 
jig and fixture design and who preferably has 
had actual shop experience; previous process- 
ing experience desirable for a manufacturer of 
air compressors and paint-spraying equipment. 
$3600-$5100. Wisconsin. R-6162. 

Saces mechanical or chemical 
graduate, 35-40, with extensive experience 
with water-treatment equipment (filters, 
clarifiers, hot and cold process); must be in 
large industrial-type equipment. Some selling 
experience in this area. In addition to water 
treatment will handle dust collectors, induced 
draft, stack equipment, and soot blowers for a 
manufacturer's representative. Salary open. 
Traveling. Headquarters, Illinois. R-6166. 

Mecaanicat Designer experienced in plant 
layout, process piping, conveyers, special 
machinery, and equipment. A group leader 
will be considered. Salary open. Ohio. 
R-6167(6) 

Project Encineer, 40-45, mechanical back- 
ground, with extensive experience with tool 
and die design; previous benchwork as tool- 
maker desirable. Able tocarry project through 
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Journal of Applied Mechanics. Applied Mechanics Review. . 
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from inception to completion and to counsel 

and advise project engineers on their drafting- 
board work for a manufacturer of precision 
smal! products. $7000-$8000. Illinois. R- 
6185. 

Desicn Encinesr, 32-48, mechanical gradu- 
ate capable of supervising a design-enginecring 
department including the preparation of draw- 
ings, bills of material, etc., of large heavy 
automatic machinery. 
nois. R-6188(4). 

Prant Larour up to 55, mechan- 
ical graduate, thoroughly experienced in 
arrangement and laying out of heavy plant 
equipment (drives, mills, conveyers, coolers, 
etc.) as encountered in grain elevators, cement 
plants, or similar bulk-handling installations. 
$6000-$6600. Illinois. R-6196(4). 

Desicn Devetopment up to 
40, mechanical graduate desired, with five or 
more years’ experience in moderately heavy 
industry to design and develop special produc- 
tion equipment. Should have executive ability 
and experience in conveyerized plants for 
design and maintenance and installation for 
manufacturer of cathode-ray tubes. Salary 
open. Illinois. R-6212. 

Packaoinc Enoteer experienced with 
development design, specification of food con- 
tainers, knowledge of working strength, paper- 
board and papermaking (solid, corrugated, aad 
sheet); informed about type, sizes, basic 
weights, and tests of single and multiple bags 
and packaging. Will prepare suitable con- 
tainers to satisfy customers shipping needs 
$4800. Illinois. R-6220 

Dusionex, mechanical graduate, with major 
in machine design, minor in refrigeration, 
several years experience in creating machine 
desiga, making machinery layouts, stress aad 
motion analysis, and cost analysis. Salary, 
up co $6000. Illinois. R-6222(4) 

Prant Enoinesr, mechanical graduate, thor- 
oughly experienced in machine-shop super- 
vision and equipment design. Knowledge of 
punch presses, roll threaders, galvanizing, 
wire drawing, and other general shop equ:p- 
ment. Will design and supervise substantial 
machinery-equipment program for a mapru- 
facturer with five factories. Able to organize, 
carry out, follow through, and complete pro- 
gram from start to finish on own responsibil- 
ity, with minimum supervision. $4800- 

$7200. Illinois. R-6229. 


Keep Your ASME 
Records Up to Date 


EADQUARTERS depends on its master 

membership file for answers to hundreds 
of inquiries daily pertaining to its members. 
All other Society records and files are kept up 
to date through changes processed through it. 
The listings in future ASME Membership Lists 
will be taken directly from the master file. It 
is important to you that it lists your latest 
mailing address and your current business 
connection. 

The mailing form on this page is published 
for your convenience. You are urged to use it 
in reporting recent changes. 

Your mailing address is important to Head- 
quarters. Please check whether you want your 
mail sent to home or office address. 


ASME News 


get 
|| if 
4 

4 

4, 

: 

ig 
| | 

Mailing 
Address 
| 
| 
| | 
| 
LJ 
| { 
| 
bij 


‘Marcu, 1950 - 37 


MECHANICAL ENGINEERING 


| 
new level Next \S Red 
ne 0 eve at e nee ycers 
NU and ND worm seve™ sizes each i | 
(50 500) are ready for yhey are | | 
quired 10 such as agitator and 
mixers? and for in with im 
gical arive® will aelive* jons and servic’ 
yweov pose exrend® oN govt <ide* ti 
{ot 125 {ot {ull of i 
data- yhe reverand worm & Ger 3264 Fast | 
gow A, Onie- lif. 
The parva! corporation” centralized syste™® of 
Lubrication In canada peaco prother® pimited | 
| CLEVE ND 


38 Marcu, 


008 


OF 


CENTRAL PUMPING STATION pe 
FOR TRANSFER OF FLUIDS a 


In many industries transfer of fluids within 
a plant is a major operation. The flexible 
Pumping Station layout shown allows 
fluids to be pumped from tank to tank or 
to any processing equipment. 

A single pipe line from each tank or piece 
of equipment is run to the pumping station 
and there connected to the suction and 
discharge headers of each pump. Adequate 
provision must be made for washing pumps, 
valves and pipe lines, since pollution of 
one fluid by the remains of a fluid pre- 
viously pumped is often harmful. 


JENKINS BROS., 80 White Street, New York 13, N.Y. 


Reserve copy of New Piping Layout Book for 


Nome 
Company 
Address 


1950 


Diagram by Huxley Madeheim 
Consulting Engineer 
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VALVE RECOMMENDATIONS 
For detail. d valv ‘i 
nm. or details and valves to suit varying 
conditions see Jenkins Catalog 
a 
/ SRONZE STAINLESS TYPE APPLICATION 
A | Gote | Tank Header for 
/ Fig 368 | Fig. 1302 | | Suction Header Inet 
‘- [Fig 268 | 1202 | Gore | Heoder 


This may be done by means of steam, hot 
water or chemical solutions, depending 
the fluids carried. Check valves 
be installed on drain lines to 
destructive backflow into the 
The valve recommended for this 


upon 
should 
prevent 
headers. 
layout is the Fig. 106-A, Jenkins Renewa- 
ble Composition Dise. Bronze Globe Valve, 
which assures drop-tight closure. 
Consultation with accredited piping en- 
gineers and contractors is further recom- 
mended when planning any major piping 


installation. 


368 | Fig 1302 | Gore | 
106-A) Fig. 1308 Globe Individual Washout Shut 
| effs to Tonk Headers 

368 | Fig 1302 | Gore | Pump Suction Shutofts 
92 he 1328 | Swing Check | Prevent Backflow to Pums 
106-4] Fig. 1308 | Globe “Pump Diacharge Control 
106-A/ Fig. 1208 Gtobe Pump Vent Contos 

92 | fe 1328 | Swing Check | ] 


A CHOICE OF OVER 500 VALVES 
To save time, to simplify planning, to get 
all the advantages of Jenkins specialized 
valve engineering experience, select all the 
valves you need from the Jenkins Catalog. 
It's your best assurance of lowest cost in 
the long run. 

Jenkins Bros., 80 White St.. New York 13. 
Jenkins Bros., Lad., 


Vontreal. 

Reserve your copy of 
NEW BOOK OF PIPING LAYouts Nos. 26 to 50 
A new book of Jenkins Practical Piping Layouts — 


Nos. 26 to 50—including above, is in preparation. 
Mail coupon to get your copy when ready. 
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Announcements of current advertisers 
in MECHANICAL ENGINEERING 
and A.S.M.E. MECHANICAL CATALOG 


e@VEW EQUIPMENT 


Chlorine Feeder 
for Industrial Applications 

Builders Chlorinizer for feeding chlorine 
gas has been designed with 
special attention to insure 
completely safe and highly 
accurate operation. It has 
been thoroughly field tested 
and numerous Industrial 
installations have been 
made. Chiorinizers are 
metering chlorine gas and 
producing closely controlled 
concentrations of chlorine 

water solution for process 
use, and are improving 
central by controlling slime 
and mussel growth. A posi- 
tive and accurate chlorine 
rate indicator with direct 
reading linear scale assures 
equal ease and accuracy of 
readings at allrates. Main- 
tenance due to corrosion 
is reduced to a minimum 
because Chlorine is controlled and metered 
in the dry, inert state. The feeder is 
readily adapted to semiautomatic, program 
or automatic proportional operation and con- 
version from one method of operation to any 
other may be made in the field. For bulle- 
tins, address Builders-Providence, Inc. (Div- 
ision of Builders Iron Foundry), Providence 


The Flangette 


Designed primarily for light duty, slow 
antifriction bearing applications, the 
Flangetee has been developed by The Fafnir 
Bearing Co. It is described as a simple ar- 
rangement of two pressed steel stampings to 
form an inexpensive flanged housing enclosing 
a standard Fafnir selt-aligning Wide Inner 
Ring type ball bearing. Light weight, low 
cost, factory sealed-in lubrication and ease of 
installation are listed as advantages of this 
complete ball bearing power transmission 


MecHANICAL ENGINEERING 


Available literature or information may be secured by writing direct to the 


MECHANICAL ENGINEERING as a source. 


ead 


The Flangette is available for shafts of 18 
sizes ranging from one-half inch to 2°/i« 
inches. While developed primarily for the 
agricultural implement field, it is expected to 
find uses in such lines as light duty conveyors, 
dryers, tumbling barrels, tood mixing equi 
ment and many others, according to the 
manufacturer. 

For a descriptive folder please contact: 
Truman L. Hunt, Advertising Manager, The 
Fafnir Bearing Co., New Britain, Conn. 


Fork Truck Aids Ambulance Crew, 
Handles Stretcher in Traffic Smash 


When a truck overturned in a traffic colli- 
sion near the Minneapolis-Moline Power Im- 
plement Co. plant in Minneapolis, a Clark 
tork truck was provided by the company as 
an aide in moving the victim. After firemen 
had carefully lifted the injured driver through 
the upper door of his wrecked vehicle, and 
onto a stretcher, the fork truck gently low- 
ered the litter to the ground. 

Extraordinary in their versatility, and 
ideal for countless “lifting” emergencies, 
tork trucks bring to the prosaic tasks of in- 
dustry the same deftness with which, during 
the war, they transferred stretcher cases to 
planes for evacuation to hospitals. 


New, Compact Belt Feeder Available 

A compact, totally enclosed, yet fully ac- 
cessible belt feeder for easy installation in 
tight places has recently been placed on the 
market by the Richardson Scale Co., Clifton, 
N. J. 


Originally designed to deliver a continu- 
ous stream of material from an intermittently 
discharging automatic bulk scale, this unit 
has a wide range of applications as a feeder or 


“take-away” conveyor. A variable speed 
drive can be furnished which is automatically 
adjustable to vary the stream in conformity 
with the timed discharges of the automatic 
scale above, and so maintain a continuous, 
accurately weighed stream. It also features 
cantilever pulleys for endless belting, remov- 
able skirt plates and streamlined appearance. 

It is available in lengths of from 18 to 60 
inches, and in stream widths of two, four and 
six inches with a rated capacity up to 1,500 
cubic feet per hour. Belt speed is from zero to 
200 feet per minute. It can be driven by a 
single speed motor at either end; from line 
shaft; or by special infinitely variable speed 
drive when specified. Manual control, or a 
special remote control up to 30 starts per 
minute is also available. 

Further information on this feeder may be 
obtained by writing the manufacturer. Ask 
for Data Sheet No. 4915. 


Feeds and S 8s Visibly Shown 


on Boring Mill 


Machining is speeded and much guesswork 
is eliminated by the installation of the three 
Westinghouse tachometers showing feeds and 
speeds on this Model $70 Giddings and Lewis 
horizontal boring mill at the Sunnyvale, 
Calif., plant of the Westinghouse Electric 
Corp. By merely glancing at the dials 
located directly above the controls, the 
machinist can determine the revolutions per 
minute of the cutter shaft, the rate of feed, 
and the speed of the saddle. 

Driven by Westinghouse a.c. motors, the 
mill shown here in the provess of face milling 
a turbine exhaust cylinder is one of three 
similar machines in use at the plant. 

By eliminating the need for end calculation 
by the machinist, and by providing him with 
fingertip control of the mill operation, the 
instrument installations have been credited 
with effecting a substantial saving in milling 


time. 
Continued on Page 40 
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HARD-TO-REACH 


* ® You Can 
Measure Them 


ALL 


with the 


PROF ILOMETER 


In the Shop—in 


Surfaces 
Definite Microinch Units 


INTERNAL, TAPERED 
and CIRCULAR Surfaces / 


(Millionths of an inch) 


The Profilometer measures the roughness of nearly all surfaces 


produced by sizing and finishing 


operations—quickly, depend- 


ably, in the shop, in microinches r.m.s. 


It eliminates uncertainties and differences of opinion common 
to “human” inspection methods; for it is a direct-reading instru- 
ment, as definite as a dial gage. It saves time; for it is the fastest 
means of getting roughness ratings. And with many common 
surfaces—such as small holes, recesses, deep bores, narrow bosses, 
and where circular tracing is required—it provides the only means 


for obtaining roughness ratings. 


This fast and definite roughness measurement permits closer 
control of both product quality and production operations, with 
substantial savings in time and cost—on practically any part. 


NEW FREE BULLETIN 


gives the working range of the com- 
plete line of equipment, and shows 
typical applications. To see how the 
Profilometer meets YOUR needs, 


write for Bulletin L-11! 


SEE THE PROFILOMETER IN USE 
at Booth 233, ASTE Industrial Exposition, Phila- 


delphia—or arrange for a demonstration in 


= 


your plant. 


Profilometer is a registered trade name. 


HYSICISTS RESEARCH COMPANY 


Instrument Manufacturers 


ANN ARBOR 6 
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Ultrasonic Inspection 
of Crank Shaft 

Ultrasonic inspection gave a clean bill of 
health recently to a 26-year-old diesel-engine 
crank shaft at the Perth Amboy Dry Dock 
‘o., Perth Amboy, N. 3 The test was 
made by Sam Tour & Co., Inc., New York 

City, with a Sperry Reflectoscope. 


Twelve webs and the thrust disc of the 
crank shaft were inspected in the test. The 
webs, measuring 12'/,” by 18” by 47/5”, were 
tested by applying a searching unit to edges, 
sides and curved surfaces. The thrust disc, 
approximately 16" in diameter and 12'/, 
thick, was tested from the periphery and 
sides. Ultrasonic vibrations were trans- 
mitted into the material and the reflections 
indicated on the cathode ray tube screen of 
the Reflectoscope. The relative positions of 
indications on the screen served to dis- 
tinguish defects from oil holes, stud holes and 
edges of material, as well as to locate the 
detects in relation to the testing surface. 

Generally, the crank shaft components were 
found to be free of defects which might re- 
duce the strength of the shaft. Several 
minute defect indications were interpreted as 
forging ruptures. Two webs showed indica- 
tions of larger, centrally located discon- 
tinuities. “Shots’’ were made from all sur 
faces to orient the defects and to establish 
their limits. The larger defects, because of 
their size and location were not believed to 
materially reduce the strength of the crank 


shaft. As a result of this test the shaft was 
returned to service 
The Rotalyzer 
A new instrument, called the “Rotalyzer,’ 


is now available for measuring the average 
rotational speed of a shaft and indicating 
variations in speed vs time. A new method 
is used which provides unusual sensitivity 
and accuracy over a very wide speed range. 

This instrument has been designed, engi- 
neered and manufactured by Kay Electric 
Co. of Pine Brook, N. J. Kay Electric is a 
well-known name in electronic, radio and 
television fields. They are noted for the 
manufacture of precision test equipment and 
laboratory instruments. One of their many 
instruments makes a visible record of speech 
or sound in relation to time and intensity. 


The equipment, as supplied, includes the 
necessary pickup devices for attachment to 
the shaft, a cabinet containing the electronic 
amplifier and analyzer elements and an os- 
cilloscope (moditied Du Mont 304 H). The 
Rotalyzer may be purchased without oscil- 
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EXTREMELY DURABLE 


CONSTANT CO-EFFICIENT 


OF FRICTION ‘OPERATES A 
DRY — OR SUBMERGED IN’ 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or | 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


"METALLIZING 
CORPORATION 


1058 NEPPERHAN AVENUE, YONKERS 3, New YORK 


and the customer's own sensitive d.c. 

oscilloscope used for most work. 
The oscilloscope supplied is applicable to 
other general work. 

A high frequency magnetic disc and picku 
are employed on the shaft to be measured. 
very accurate tunable calibrated local oscii- 
lator is included to indicate average shaft 
rpm in conjunction with a null reading volt- 
meter. The oscilloscope indicates variations 
in si in the vertical direction and time 
in the horizontal direction. By use of a 
suitable synchronizing or sWeep signal pro- 
—— to shaft rotation the oscilloscope 

rizontal axis may be made proportional to 
shaft motion. 

The standard speed range of the “‘rota- 
lyzer” is 900 to 7200 rpm. This range may 
be extended upward to 50,000 rpm and down. 
ward to 33'/; rpm on special order. Accur- 
acy of 0.1% available over the speed range. 
Accuracies to .01°% available at single speed 
in standard instrument. 

Price: Rotalyzer without oscilloscope 
00 F.O.B. Factory. Companion Oscillo- 

$325.00 F.O.B. Factory. Prices 
sli lightly higher outside U.S.A. and Canada. 


CMH Announces 

High Pressure Expansion Joints 

Engineering and Operating personnel deal- 
ing with high pressure piping in industry's 
power and process fields will be vitally inter- 
ested in the “Flexoniflex” line of Expansion 
oints, announced by the Chicago Metal 
Hose Corp., 1305 South Third Ave., May- 
wood, Ill. These units for the 1,000 p.s.i. 
working pressure range, have been used 
successfully in critical confidential projects 
during the last several years. They are now 
available for use wherever gases or fluids 
must be conveyed under high pressures and 
between relatively moveable parts. 


CMH Filexoniflex joints consist of corru- 
gated, bellows-type, sections of stainless 
steel or other alloys formed within integral 
control rings and end sections. Unlike the 
control rings normally used on controlled- 
flexing expansion joints, the rings of Flexoni- 
flex units are not bolted in place but have 
intimate relationship with the pressure car- 
rier. This refinement of construction plus 
the design of the convolution wave and other 
highly engineered and carefully controlled 
manufacturing processes qualifies Flexoniflex 
units to withstand extremely high pressures. 
Research and development of this product 
was made in recognition of today’s trend to- 
ward ever increasing pressures and tempera- 
tures in industrial power and processing ac- 
tivity. 

Standard Flexoniflex joints are manufac- 
tured with single or multiple plies and may 
be lined or unlined depending on application. 
Sizes begin at */s” 1.D. and continue through 
the range of extra high pressure pipe sizes. 
Temperature range is trom sub-zero to 1400° 
F. for stainless steel. This upper limit can 
be exceeded with the use of special alloys. 
Continued on Page 42 
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plant requires 
~-e DIRECT HEATING OF VAPORS 
HEATING OF LIQUIDS 


DOW THERM INDIRECT HEATING 


STEAM. GENERATORS 
SUPERHEATERS 
ASTE BOILERS 


Development 
Company engineers are heat- 
ing specialists . . . they can 
supply the whys and where- 
fores of indirect versus direct 
heating and the economics 
of both. 


day more than 
600, oil and gas fired, 


Petro-Chem Iso-Flow* 
installations in the 
petroleum, chemical 
and allied industries, 
demonstrate the effi- 
ciency of their design 
and installation. 


*Patents issued and pending 


PETRO-CHEM DEVELOPMENT CO.. INC 
120 fast ist Steel, New York 17. 


Oberholz, Calif 
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ON 00 BOTH WITH Working pressures of 1006 p.s.i. have been 
set up as a base standard, although this is 
merely an arbitrary figure. Actually, units 
have been designed for pressure well in ex- 
cess of that figure. Al! designs are engi- 
neered to give a safety factor as required 
by the service. This extremely high pressure 
unit for motion control meets the demands of 
the unusual and exacting conditions of opera- 
tion in power and process fields, jet engine 
development, rocket propulsion and atomic 
development. 

Flexoniflex units for absorbing radial and 
offset motion, as well as axial motion, are 
—_ from this basic design. 

‘he maximum motion depends upon pres- 
sures involved for the specific applications 
and the frequency of that motion. While it 
is impossible to give specific data here for all 
the conditions which can be met, experience 
indicates that Flexoniflex units can de- 
signed to meet high pressure piping condi- 
tions now projected for practical use. CMH 
engineers are prepared to make specific rec- 
ommendations upon receipt of prescribed 
data on the motion control problem. 


Superior Quality and Workmanship 
They are not affected by dust, dirt of corrosion 
and have many definite applications where open 
contacts are not suitable. Various types availabie 
MERCOID is your guarantee of the best in mercury 
switches. Further information sent upon request 


MERCOID 


THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 
Designed to automatically 
regulate electrically oper- 
ated equipment in accord- 
ance with changes in tem- 
perature, pressure, vacu- 
upon request um, or fluid level. 
If you heve @ problem on the automatic 
temperature, liquid level, 
opereti it will poy 
you to consult Mercoid’s engineering stoftt — 
alwoys et your service. 


New Line of Compressors 

for Ammonia Application 

IRVING DECKING on Rural Fixed Span Announced by York Corp. 
and revolutionary new line of 
igh speed refrigeration compressors for am- 
IRVING SUBWAY GRATING (0., ING. apvlic has developed by 
ESTABLISHED 19020 York Corp. tor the 1950 market to handle 
Office and Plant: 5810 27th’ Street from 15 to 275 horsepower equivalent of re- 


THE MERCOID CORPORATION 
MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, atm Western Division: Foot of York 


FRIGERATION AND NUMEROUS INDUSTRIAL 
MERCOID BRAND MERCURY SWITCHES EMERYVILLE 8. CALIFORNIA Corp. 


There's a job-engineered 


AMERICAN CRUSHER 


“for uniform ... low-cost reduction 


of COAL, CLAYS, CHEMICALS, 
STONE, METAL TURNINGS, WOOD, 
DRY ICE, FOOD—hundreds of prod- 
ucts of every description. 


Metal Turnings Crusher—reduces long, curly turnings of | Termed V/W compressors because of the 
arrangement of its cylinders,” Mr. Hertzler 


steel, alloys, bross, minum, etc. iform for 
highest oil ten | said, “the new line results in a greater tree- 
ve ‘ dom from vibration similar to the finest of 


airplane engine designs. 
' ‘he compressors have almost indefinite 
4 life, because cylinder liners and all other 
parts subjected to wear can be readily re- 
moved for replacement with a minimum of 
: tt ‘ effort and at very lowcost. Most of the parts 
duction. on the various size compressors are inter. 


“AC” Ring Mil—withexcive shredder thus clminating the neces o 
uniform, high tonnage reduction. 500 TPH. “24 a number pare ssor 
Series” ring or hammer crushers offer capacities to “ — r 


pe rel have been installed. 
50 TPH. . . . “30 Series" Hommermills to 100 TPH. “Upper floor mounting without special 


Write for complete information on the famous foundations is made possible by complete 
American line of crushers. static and dynamic balance of the compres- 

sors. 
PULVERIZER COMPANY “Because of the compact design, less floor 
space and head room is required. Quiet per- 
1541 MACKLIND AVE. tormance is made possible by precision-built 
ST. LOUIS 10, MO. ring plate type suction and discharge valves, 


spacious gas ports and gas passages. Start- 
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ing power requirements are reduced by auto- 
matic unloading of cylinders with ‘easy start’ 
control. 

‘Efficient operation at all loads is achieved 
by capacity reducers that save power costs 
under varying load conditions. ‘Then too, 
increased valve life is obtained by anchoring 
valves to prevent wear by rotation. 

“The ammonia V/W compressors are 
available for use with remote condensing 
equipment (either water cooled or evapora- 
tor cooled condensers) to meet every metrig- 
eration need in the range of 15 to 275yhorse- 
power inclusive. They are designed with 
four, six, eight, twelve and sixteen cylinders 
and for direct connection to motor.” 


Rotor Spider Fitted to Shaft 


Fitted on its shaft in the Allis-Chalmers 
shops is this rotor spider for a 25,200-kw, 
28,000-kva, 13,800-volt, three-phase, 60-cy- 
cle, 100-rpm vertical hydro-electric generator 
for TVA'’s Wilson Dam—-the eighteenth and 
final hydro-electric unit for this installation. 
The generator is one of ten to be directly 
connected to Francis runner hydraulic tur- 
bines each rated 35,000 hp at 100 rpm under 
92-ft head. 


New Onsrud Air Turbine Motor 
with Automatic Governor 
Gives Constant Speed Under Load 

A new air turbine motor has been intro 
duced by the Onsrud Machine Works, Inc. 

. with the unique feature of automatic gov- 
ernor control. First application for this new 
motor is in bir) Onsrud D1-G Air Turbine 
Grinder . 1/, HP, 50,000 RPM unit. 

In ania, as the grinder is held against 
the work, and a resistance is built up that 
begins to reduce RPM, the Automatic Gover- 
nor cuts ina greater air volume to maintain 
rotational speed. 


This improvement in Air Turbine Motor 
design is of considerable importance since it 
increases the speed of work as well as prolong- 
ing grinding wheel life. This result, trans 
lated into dollars saved, pays for the original 
cost of the grinder in a very short period of 
time. 

The Automatic Governor is actuated by 
centrifugal force, developed by the rotation of 

Continued on Page 44 
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A Modern Design 
Production Tool— 


Its easy-to-interpret-pattern provides 
| a graphic, 2 dimensional description of studied phe- 
nomena—yet the cathode-ray oscillograph is as simple 
to operate as your radio. Learn how its versatility 
was applied to specific mechanical problems pre- 
sented to Du Mont engineers. Write for pamphlet DT101. 


ALLEN 8 OU MONT LABORATORIES INC PASSAIC 
ABLE ADDRESS. ALBEEDU yusa 


Instrument Division, 1000 Main Ave., Clifton, N. J. 
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the grinder spindle. The motor is designed to 
operate at 50,000 RPM and as long as this 
rotational speed is maintained, the governor 
is not actuated, As the RPM decreases due 
to work load, the governor becomes opera- 
tive. When the work load is removed, the 
effect of greater air supply under governor 
control will be to speed up rotation beyond 
50,000 RPM. When this happens the gover- 
nor is again actuated, and reduces air supply 
to normal. By this means, relatively con- 
stant speed within close limits is maintained 
for spindle rotation. 

Air turbine motor design with Automatic 
Governor can be applied to all Onsrud Air 
Turbine Motor design. Those interested in 
the present application . . . the D1-G Grinder 
«+. are invited to write for Bulletin 1000, 

Manufacturers interested in Onsrud Air 
Turbine motors for application to their own 
equipment or machines are invited to write 
for complete information. Write Onsrud 
Machine Works, Inc., 3917 Palmer St., 
Chicago 47, Til. 


X-Ray Microscope 

An X-ray microscope, which makes visible 
internal details of materials through which 
light cannot pass, has been bedheed by 
scientists of the General Electric Co. 

The new instrument was described by Miss 
Charlys M. Lucht, of the G-E Research 
Laboratory, at the recent Philadelphia 
meeting of the American Society for X-ray 
and Electron Diffraction. 


Miss Lucht said that tuture refinements of 
the X-ray microscope, at present in the 
laboratory stage of development, may result 
in much sharper images and higher magnifica 
tions than are possible using visible light. 

“The instrument may compete with elec 
tron microscopes in the future,” she said. 
Electron microscopes are the most powerful 
magnifying instruments in use at the present 
time. They use a beam of electrons rgther 
than light to form an image of materials 
under study, it was explained. 

The X-ray microscope does not require that 
samples under study be in a high vacuum, as 
does the electron microscope. Because of 
this advantage, “it may be possible to exam- 
ine living materials at much higher magni- 
fications than ever before,” according to Miss 
Lucht, 

Clear, sharp X-ray images, magnified ten 
times, have been produced in the laboratory, 
and these images have heen magnified ten 
times further by photographic enlargement 
without serious loss of detail. Thus, at the 
present stage of development, magnifications 
of 100 diameters have been produced 
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Objects studied to date have been fine 
mesh screens. Purpose of the studies has 
been to test the instrument's ability to reveal 
small details. Miss Lucht reports the results 
as excellent. 

The microscope operates on the principle 
that X-rays can be reflected from polished 
surfaces, as can visible light, provided that 
they strike the surfaces at very small angles, 
almost parallel to the surfaces. It consists of 
an X-ray tube and a pair of curved mirrors, 
which the X-rays strike at an angle of less 
than one-half degree, after having passed 
through the sample. The mirrors acting in a 
manner like that of a convex lens with a 
light beam, bend the rays in such a manner as 
to form a magnified X-ray image of the 
sample on a photographic film. 

The mirrors are platinum-coated slabs of 
fused quartz, which are as nearly flat as sur- 
faces can be made. They are curved by 
mechanical pressure, which can be adjusted 
by hand. This arrangement makes it 
possible to change the mirrors’ curvatures 
in order to improve focusing, Miss Lucht, 
explained. 

The optical system, sample holder, and 
dials for making focusing adjustments are 
mounted in a compact Sond unit half as 
large as a shoebox. The unit is placed a few 
am ot away from the X-ray A with the 
X-ray beam passing through the sample in its 
holder, thence to the mirrors, and finally to a 
photographic film located a foot or more away 
from the unit. 

The unit and photographic film are 
mounted on a long wooden track, which 
runs parallel to the X-ray beam. The 
arrangement, which is purely experimental, 
enables Miss Lucht and her associates to 
move the optical system and the photo- 
graphic film relative to each other, and re- 
lative3to the X-ray source. 


Shear-Speeds for Internal Gears 
and Other Internal Forms 
Announced by Michigan 

Availability of “Shear-Speed” machines 
for cutting of internal spur gears, splines and 
other miscellaneous forms has been an- 
nounced by Michigan Tool Co., 7171 E. 
MeNichols Road, Detroit, Mich. 

Almost any irregular shape can be cut pro- 
viding it lends itse’f to form-cutting with ra- 
dially fed tools. Minimum size (ID) which 
can be handled is 5.4 in. Maximum ID 
which can be cut is approximately 20 in. In 
some cases even smaller and larger gears can 


In operation, the “internal gear” Shear- 
Speed machines simply reverse the tool 
teed action of the machines used tor cut- 
ting of external forms. Using two inverted 

Continaed on Page 46 
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TO WELD PIPE 
FASTER AND BETTER 


@ The only completely engineered 
welding rings —Tube-Turn groove 
type rings with knock-off spacer pins 
—are the answer. They permit fast 
assembly with exact joint spacing and 
complete weld penetration. They're 
easy to use .. . save time. 


Ring snaps easily into place. Knock-off 
spacer pins space and center the, pipe 
accurately and automatically, 


Tacking completed, spacer pins are knocked 
off and the welder finishes his joint. Insert 
shows cross-section of ring and joint. 


The finished job... a perfectly welded 
joint. Irregular black area (see insert) 
indicates greater width of fusion zone 
obtained with Tube-Turn welding ring. 


FREE BOOKLET 
Write today for free 
booklet “Tube-Turn 
Groove Type Welding 
Rings. Gives detailed, 
illustrated instructions 
on use... complete 
dimensions, weights, 
and prices. 


“Be Sure You See The Double tt” 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 
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facts speak 
LOUDEST 


At least one type of Molyb- 
denum high speed steel is 
listed and promoted on a basis 
of equivalentand interchange- 
able performance with tung- 
sten steel, by makers of high 
speed steel. 


Users’ reports of Molybdenum 
high speed tools everywhere 
indicate that performance at 
least equals and in many cases 
betters that of tungsten tools. 


The heat treatment of Molyb- 
denum high speed steels is 
basically the same as that of 
tungsten steels. There is 
nothing in the treatment to 
confound those who are fa- 
miliar with the heat treatment 
of tungsten types. 


“FANN 


Molybdenum high speed 
steels save money in produc- 
tion—for proof send for our 


FREE booklet. 


Climax Molybdenum 


500 Fifth Avenue - New York City 


Please send me a copy 
ef your FREE BOOKLET 


MO. 


K3. 
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cones, the tools are fed outward before each 
stroke of the reciprocating work and its 
holder. They are retracted slightly before the 
return stroke to prevent tool drag. Feed is 
decreased to finish-feed as proper depth of 
cut is approached. Two or three strokes at 
a> depth (without feed) are generally used 

“clean up” before the head retracts and 
a machine stops for reloading. 

The first of the internal gear machines put 
into service has already cut 5000 gears of 12° 
pitch diameter without requiring a tool 

grind, Machine cycle time on this job was 24 
secs for an hourly production of 85-90 parts. 

When necessary, tools are reground as on 
other types of Shear-Speed machines by 
locking the individual form tools together on 
the magnetic chuck of a surface grinder and 
merely removing a few thousandths (.010- 
.O15 in.) from the top face of the tools, si- 
multaneously. No other grinding is neces- 
sary. 

Denison Introduces New Line 
of High Pressure Oil-Hydraulic 
Pumping Units 
To meet a wide range of fluid power re- 
uirements for machine tools and other in- 
duseral equipment, The Denison Engineer- 
Co., 1171 Dublin Road, Columbus 16, 
O io, has announced a completely new serics 
of oil-hydraulic pumping units for regulative 
pressures up to 5000 psi. These high pressure 
units are available in 22 models designed to 
specifications recommended by the Joint In- 
dustry Conference, Hydraulic Standards for 
Industrial Equipment. 


Each unit consists of a reservoir base, with 
all operating components, including pump, 
relief valve, gauges, and e lectric motor drive, 
mounted on the removable top cover. The 
simple compactness throughout is said to be 
an important advantage in obtaining suffici- 
cient power for many types of modern ma- 
chinery, without penalty of excessive bulk. 

The reservoir of these high pressure pump- 
ing units is supplied in capacities of 55, 110, 
and 165 gallons. It is of welded steel con. 
struction al has an access door at the end to 
simplify tank cleaning. Bottom of the reser- 
voir is above floor level, and it slopes slightly 
to facilitate draining. 

A choice of three series of Denison hydrau- 
lic pumps is offered. ese are of axial pis- 
ton type and may be for either constant or 
variable volume. The 600 series pumps de- 
liver up to 9 gpm at 1800 rpm in a pressure 
range up to 5000 psi. Pumps of the 700 ser- 
ies are rated at 20 gpm at 1200 rpm for re- 
quirements up to 5000 psi. The 800 series 
provide a maximum 35 gpm at 1200 rpm for 
serivce up to 5000 psi. The variable volume 
pumps are available with a choice of hand- 
wheel pressure compensating stem or cylin- 
der control ot oil delivery. The constant dis- 
placement pumps are basically of the same 
design and construction, exclusive of the con 
trols. In addition to compactness, other out- 


THE RIGHT OIL 
BURNER OR GAS 
BURNER FOR YOUR JOB 


5. 


TYPE “S-A” 

1. (For use where steam is available) 
atomises thoroughly and burns completely, 
the lowest and cheapest grades of fuel oi! 
and tar, requiring only low oil pressure 
and temperatures. Send for Bulletin $21 

TYPE “S-A-L” 
2. (L arge capacity burner similar to TYPE 
“S-A-R") is adaptable in combination 
with powdered coal burners in large 

boilers. Send for Bulletin #24. 
COMBINATION 
GAS AND OIL 
URNER 

3. —the “AIROCOOL” Gas Burner in com- 
bination with a TYPE “S-A-R”" Oil 
Burner. Send AIROCOOL”" Brochure. 

“AIROCOOL” 
GAS BURNER 

4. (Of venturi type) assures low turndown 
without burnback. Send for “AIROCOOL" 
Brochure. 

TYPE ‘‘S-A-D”" 

S$. (Refuse Oil Burner) burns acids or caustic 
oils, sludges, asphalts, tank bottoms, 
polymer oils, heavy petrolatum, organic 
oil residuums. waste cutting oils — 
pulp liquors, etc. Send for Bulletin 21 


narionat AIROIL surwer co. inc. 


Main Offices and Factory 
1239 E. SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard 
Houston 6, Texas 
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standing features of dependability and quiet 
operation are reported to suit these pumps 
especially for industrial installations. 

The pump and electric motor are mounted 
horizontally on the reservoir cover plate and 
connected by a flexible coupling. Motors 
7 lied with this equipment range from § to 

jorsepower ratings according to require- 
of service. 

Accurate adjustment of pressure within 
desired ranges up to 5000 psi can be made 
with the relief valve, which is the Denison 
threaded body type. A knurled adjustment 
knob is provided on the valve cap. Pressure 
gauge and gauge shut-off valve are connected 
directly to the relief valve and used for initial 
setting of system pressures. 

The manufacturer states that optional 
equipment is available to further extend the 
versatility of these high pressure oil-hydrau- 
lic pumping units. For example, a heat ex- 
changer attachment can be provided for cool- 
ing oil in the hydraulic system, and a vac- 
uum gauge added to permit ¢ asily checking 
condition of the oil filter within the reservoir 
at any time. 

The oi! cooler consists of a standard 2-pass 
heat exchanger, complete with thermostatic 
control that automatically starts and stops 
coolant flow at desired temperatures. Water 
is used as the coolant. Temperature at which 
the oil cooler becomes operative is adjustable. 
The oil cooler is recommended for installa- 
tions where the pumping unit is operated at 
50 per cent or more of maximum pressure, or 
for 10 per cent or more of the total cycle time. 
A bypass circuit and low pressure relief 
valve protect the heat exc a ¢ from sudden 
surges of pressure or flow. A dial indicator 
temperature gauge is also available to indi- 
cate temperature of oil within the reservoir. 

As conditions vary with each unit installa- 
tion, it is difficult to establish how often the 
oil filter should be cleaned. The optional 
vacuum gauge simplifies timing this impor- 
tant maintenance function. With the vac- 
uum gauge, the need for oil filter cleaning is 
plainly indicated. When the gauge shows a 
reading of 10 in. mercury at 100 degrees F., 
the filter is dirty or clogged and should be 
cleaned. Unless a definite maintenance pro- 
gram is followed, use of the vacuum gauge is 
recommended. 


Unique Idea in Masonry Drill Design 
May Revolutionize 
Drilling of Hard Materials 

The unique idea of applying high tensile 
wire to form a “‘live-spiral” flute on the shank 
of a carbide masonry drill promises to alter, 
simplify and reduce time and cost in the 
drilling of holes in masonry, brick, tile, con- 
crete and similar materials. 

Announced by the Carboloy Co., Inc., 
Box 237—-Roosevelt Park Station, Detroit 32, 
Mich., the new drill development is claimed to 
represent the greatest single advance ever 
seen in carbide tipped masonry drills. 


Not only does the new drill cut faster, but 
it keeps right on going deeper with greater 
ease than with conventional types of drills. 
There is no necessity for withdrawing the 
drill to remove dust from the hole because 

Continaed on Page 48 
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the control handle in a handy loca- 


WHEN YOU NEED A CONTROL FOR 
AN INACCESSIBLE VALVE... 
Opening and closing the drain valve 
on the bottom of an automobile crank- 
case was made easy by connecting 
an S.S.White remote control flexible 
shaft to the valve stem and placing 
tion under the hood. 


Tue above example is typical of the way in which 
S.S.White flexible shafts simplify and improve de- 
signs. In this case, a seemingly complicated prob- 
lem was solved by a single, self-contained flexible 
shaft—no gears, pulleys, universal points or other 
mechanical elements were needed. Can you think 
of an easier way to provide an inaccessible part 
with a conveniently operated control? 


For further case histories and more flexible shaft 


details, 
WRITE FOR BULLETIN 4501 


It contains essentia] facts and data on 
flexible shaft selection and applica- 
tion. A copy is yours on request. 


SS.WHITE ,,, 


THE S. 5. WHITE 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS” 


DEPT. N EAST 40th ST., NEW YORK 16, ae 


Out of Americas AAAA Vudustrial Enterprises 
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the “‘live-spiral” flute cleans the hole while 

RECISION UILT ; the hole is being drilled. 
While carbide drills long age demonstrated 
their ability to cut holes cleaner and faster 


’ than conventional types, the drills were open 
to the same objections as were steel drills 
| (left illus.). Dust accumulated in the 


bottom of the hole and gradually packed 
almost solid. Gradually the ‘bite’ of the 


To meet specific and variable pressures, Standardaire Positive Dis- point. was 
placement Blowers are built in a series of sizes to fulfill a wide range reached where even heavily ineseened pressure 
: on the dril! would not result in further cutting 
of capacity requirements from directly connected, standard speed sume 
motors the modern method of producing just the amount of air required ty 
4 at the minimum cost. Direct-drive motor speeds also provide for an | drill motor. Ar ie point eonelly _ 
: to about 3 times the diameter of the drill—it 
even air flow resulting in smaller pulsations that are easy to dampen could 
out and do not create shock loads in the blower or delivery system. If | cjean out the hole, and start drilling again. 
the type of service demands other than direct drive, a pulley attachment This operation usually had to be repeated 
can be readily applied to the blower for particular specifications. 
The flexibility of speed and pressure possible with the Standardaire masonry drill, the wire, solidly attached 
: to the shank at lower and upper end, is 
Blower eliminates a great number of blower types normally required in dhe chunk in hate, 
F the positive displacement field—a desirable engineering advancement The striking effect of this unique idea has 
in blower design without disturbing fundamental principles. | to be experienced or seen to be appreciated. 
Dust cut loose by the tip in any type of 
For full information and a complete list of blower sizes, masonry “marches” right up around the 
spiral and out of the top of the hole (right 


write for Standardaire Selection Chart, Publication No. 86. Bed 
mound around the O.D. of the hole. Pres- 
sure required on the drill is no greater at the 
end of a deep hole than at the start. 

Since the dust is removed as fast as it is 
formed, there seems to be no tendency for 


’ fH | the dust to pack in the hole. “Dust explo- 
we sions” are also eliminated. Less heat is 
SS: generated. Drill life is increased. A nearly 
” a constant rate of penetration results. 
=e | The new drills—which fit any rotary drill, 
=3 drill press or hand brace—list at the same 
: = == prices as former round shank drills and are 
available in ten diameter sizes ranging from 
si / up to and including 1”. 
cach drill is individually packaged in a 


transparent plastic tube with a screw top. ‘ 
Drills are offered also in three kits, two of 
these containing six drills each (from */14” to 

° 3/,” iv , 
.” and from to 4/4", respectively). 
A third kit contains*the popular '/;”, 3/s 
and sizes. 


G-E Induction Heater 
Cuts Production Costs 
| 


for Pennsylvania Company 
A General Electric ejectronic induction 
heater used by the Hunter Spring Co. of 

Lansdale, Pa., to braze beater-blade assem- 
| blies for portable mixers has reduced the 
| firm's production costs, improved the prod- 
' uct, and practically eliminated rejects. 

Rated 20 KW output at 530 kc, the heater 
was installed in October of 1947. It per- 
mitted the replacement of a riveted beater 
assembly with a stronger brazed beater 
assembly. 


Th Standard Stoker Company. 
—— nc., Dept. Cl, 370 Lexington 
Avenue, New York 17, New York. | 


THE STANDARD STOKER INC - 


Standard Stoker (555 
P. C. Clarke, Assistant General Manager 

of the Hunter Company, said that the elec- 


NEW YORK . CHICAGO ” ERIE ° MONTREAL | tronic induction heater “reduced our pro- 
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duction costs by one cent per unit or about 
$36 a day. One of the features we like best 
about the G-E heater is the diversity of the 
work which can be performed on it,” he said. 

In the induction brazing operation six 
beater-blade subassemblies are inserted into 
a jig. Flux and a small square of silver 
brazing alloy are placed on Be sub-assembly 
where the four points of the blade come to- 
gether. Next, the beater stem is placed 
over this point and locked into position. 
When the jig indexes the beater assemblies 
into the work coil of the heater the blade- 
stem joints are brazed first, after which the 
heater automatically brazes the batter 
ee to each stem. Art the end of the 

eating cycles, the six completed assemblies 
are removed from the jig and passed on for 
further finishing. 

The heating cycle for the brazing opera- 
tion on six beaters at a time is 11 seconds for 
the blade-stem joints, a quarter-second de- 
lay, and 12 seconds for brazing the batter 
guards to the stems. 

An average of 1800 beater blades are 
brazed per eight-hour shift, or 225 per hour. 
With a 16-hour day, total production for a 
five-and-a-half-day week is 20,000 beater 
blades. 

The Hunter Spring Co. manufactures 
various types and sizes of coil springs, metal 
stampings, wire forms, and mechanical and 
electrical assemblies. Sometimes when the 
G-E electronic induction heater is not 
being used to braze beater-blade assemblies, 
it performs special annealing and brazing 
q rations on springs and stampings. Many 

these operations are on work which the 
canane previously had to turn down 

Engineering officials of the Hunter Com- 

any stated that the completely brazed 
ater-blade assembly is superior to the pre- 
vious riveted assembly because: 1) the num- 

r of component parts has been reduced 
from six to four, 2) the brazed joints, by 
proven tests, are stronger than riveted ones, 
3) the batter guard cannot work loose and 
fall on the blades as it did sometimes with 
the riveted assembly, and 4) the unit is 
easier to clean because there are no crevices 
where food can collect and the center rod is 
eliminated. 

The engineers added that the number of 
rejects was substantially reduced because 
on the riveted assemblies the plating solu- 
tion would sometimes bleed out of the crevi- 
ces and corrode the blades, thus causing re- 
jection during final inspection, This was 
completely eliminated with a brazed assem- 


bly. 


Drive Pin Rivets 

A hammer driven rivet, the Drive Pin 
Blind Rivet series, has now been added to the 
Cherry Rivet Company’s standard line of 
mechanical blind rivets 

These rivets may be installed by using an 
ordinary hammer. Excellent joints are 
made with the Drive Pin Rivet in a fraction 
of the time required for self-tapping screws 
solid rivets or nuts and bolts, according to the 
manutacturer. 

A Drive Pin Rivet is an assembly of two 
parts; a hollow rivet member with the hole 
tapered toward the bottom, and a serrated 
drive pin assembled part way into the hole in 
the rivet. The end of the rivez shank is slit 
longitudit ally by two right angle cuts. 

These rivets are installed with a hammer. 
A hammer blow causes the pin to contact the 
tapered section of the hole. The surround- 
ing section of the rivet shank is first expanded 
into the hole in the material and then the 
four sections at the free end are expanded to 
form a blind head at the back side of the 
Continued on Page 51 
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WINGFOLL 


FAN 


VOLTROL 
VANES 
(DAMPER) 


New Forced Draft Blower 


Incorporates both turbine and 


electric dr 


ve in one unit 


With the new Wing Dual Drive Forced 
Draft Blower you can alternate between 
turbine and electric drive. Your choice 
of drive may be governed by considera- 
tion of heat balance, of economical 
operating cost, or by an emergency 
affecting the source of power. All you 
have to do is throw a switch to operate 
the motor or turn a couple of valves to 
change to turbine drive! There is no 
harm to either motor or turbine when 
one or the other is idle. A wide range 
of control is possible in both motor or 


turbine drive. Throttling gives ade- 
quate control with turbine drive and the 
Wing Voltrol Vanes (capacity regulat- 
ing dampers) permit capacity regula- 
tion when constant speed motor is driv- 
ing. Automatic operation may be ar- 
ranged with combustion-control sys- 
tem. The unit is extremely compact and 
may be adapted to either vertical or 
horizontal discharge. Installation is 
simple, easy and economical. It is 
shipped completely assembled and 
aligned, ready to bolt to the foundation. 


Write today for further details 


L.J. Wing Mfp.Co. 


Executive Offices and Factory: 


156 Vreeland Mills Road, LINDEN, N. J. 


Canadian Factory: Montreal, Canada 


DUAL-DRIVE 
BLOWERS 
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CLUTCH HEAD Brightens the Profit Picture 
with 15% to 50% Assembly Increases 


Here is how CLUTCH HEAD'S modern design meets today’s competitive selling problem of ‘‘How to Produce More 
for Les:’’...by effecting time and cost savings that quicken production steps all the way down the assembly line. 


High Visibility of the roomy recess presents an easy-to-hit tar- 
get. “Green” operators require no break-in. They drive 
with speed and confidence that checks out slow-down 
hesitation. 

Chewed-up Heads Eliminated because dead center entry with 
the Center Pivot Column prevents driver canting and 
makes straight driving automatic. 

Safe Non-tapered Driving climinates the danger of driver 
skidding from “‘ride-out"’ as set up by tapered driving . .. 
an important safety factor for the protection of manpower 
and material. 

Zero in Skid Damage is reported by CLUTCH HEAD users. The 
all-square contact of the straight-sided driver with the 
straight-walled recess makes high torque driv- 
ing almost effortless. 

A Fatigue Factor Of. Absence of end pres- 
sure means safer, faster, easier driving. No end- 
of-the-shift lag means more screws driven for 
higher production, 


These highlights of America’s Most Modern Screw 
are fully detailed and illustrated in the NEW CLUTCH 


| 
CLEVELAND 2 


50 - Marca, 1950 


Up to 214,000 Screws Driven non-stop by the Type “‘A”’ Bit 
... without interruption for tool change or reconditioning. 
Add to this record performance the fact that a 60-second 
on-the-spot operation restores this bit to original efficiency 

. repeatedly. 

The Lock-On Overcomes Fumble Spots. A reverse turn of the 
bit in the recess forms a frictional hold that unites screw 
and bit as a unit. This permits quick, easy one-handed 
reaching to inner spots. 

Speeds Field Service Too. With the Type “A’’ Hand Driver, 
field service men find it easy to withdraw “‘frazen"’ screws 
undamaged and safely held by the Lock-On on the end 

of the bit for re-use. 

Common Screwdriver Operation. This is the 
ONLY modern screw with a recess basically 
designed for operation with a flat blade... 
which need only be reasonably accurate in 
width. Important to simplified field service. 


HEAD BROCHURE. Send for your copy and indicate 
the sizes and types of screws that interest you. 


UNITED SCREW AND BOLT CORPORATION > 
CHICAGO 8 


NEW YORK 7 
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material. The action of driving the pin into 
the rivet forces the rivet against the top sheet 
of the materials being fastened. This action 
in turn forces the top sheet tight against the 
back sheet. The blind head formed at the 
back of the work makes a permanent joint. 
The resulting joint is tight and has high 
resistance against loosening in service. 

Advantages of the Drive Pin Rivet in- 
clude the convenience of working from one 
side of job, a simplicity of installation that 

recludes instruction or the need for skilled 
abor, broad material thickness tolerance,as 
well as the elimination of special tools. 

The Cherry Drive Pin Rivet supplements 
the standard line of Cherry Rivets. Gener- 
ally speaking, the Drive Pin Blind Rivet has 
the necessary shear and tensile strength to 
meet average requirements, and will perform 
well where relatively thin metal sheets are 
fastened to heavier sections and where 
heavier gauge sheets are fastened to one an- 
other. Other types of Cherry Rivets meet 
more exacting requirements where (1) the 
fastener is highly stressed in shear (2) con- 
siderable vibration is encountered (3) sheets 
to be fastened are light gauge and (4) tension 
loads are abnormal. 


G. E.Announces 
New Precision Tachometer 
for High Speed Measurement 

A new electronic “pulse counter” for accu- 
rate measurement of very high speeds has 
been announced by General Electric’s Special 
Products Division. Designed for special 
applications which call for precison measure- 
ment over a wide range of rotating speeds, 
the new tachometer was developed by the 
company’s General Engineering and Con- 
sulting Laboratory and Lynn (Mass.) Tur- 
bine Engineering Division. 

The equipment consists of a high-frequency 
pulse generator or picx-up, an electronic 
counting circuit, and two speed indicating 
units: one for “on the spot” readings and 
the other for remote readings. 


Now being used in testing the efficiency of 
steam turbines at the G-E Lynn River Works, 
jo first of the pulse counters measures 

eds in the range of 0-17,000 rpm. In 
this application a magnetic pulse generator 
fits on the periphery of a drum which is at- 
tached to the shaft of the machine to be 
tested. The drum is magnetized, one side 
containing 150 magnetic poles and the other 
side 1500. When rotated, the drum gener- 
ates electrical impulses in the magnetic pick- 
up which are carried to the electronic circuit, 
and there counted at speeds up to 50,000 
cycles per second. The indicators do the 
necessary calculation and interpolation, and 
flash on an opal glass screen, in figures ap- 
proximately |-in. high, the number of revolu- 
tions per minute. Continuous readings are 
made and the figures on the screen change 
every second to indicate any variations in the 


m. 
Up to 4000 rpm the 1500-pole side of the 
generator is used, with an accuracy to 0.1 
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rpm, while over 4000 a the magnetic 
pick-up automatically shifts to the 150-pole 
side and the readings are accurate to | rpm. 
G-E engineers said that any system which 
generates electrical impulses can be used in 
place of the magnetic pick-up. For example, 
they said, a disk on the shaft of the machine 
to be tested could be marked with black and 
white stripes and a photoelectric pick-up used 
to gather and relay the pulses to the elec- 
tronic circuit. 

A reading is taken every second. The 
counting operation requires °/, sec, while the 
calculation, interpolation, and indication 
of the figures utilize the remaining sec 
of the cycle. The timing for this fractional 
split is governed by a 1,000 beat tuning fork 
oscillator which is accurate to about .0O1 per 
cent. 

The electronic counting circuit is housed in 
a 200-lb. cabinet which measures about 5 X 
2X 1'/2 ft. The speed indicator is housed in 
a separate cabinet, approximately 2 X 2x 
1'/, ft. The electromagnetic tachometer 
generator weighs about 5 !b and is approxi- 
mately 6 X 8 X 4in. Two hundred ft of 
cable may be used between the tachometer 
generator and the control cabinet, and an- 
other two hundred ft of cable may be used 
between the control cabinet and the indicat- 
ing units. 


New Line of Lifetime-Lubricated, 
Unit-Bearing Motors 
for All-Angle Operation 
Announced by General Electric 
A_ new line of lifetime oil-lubricated, 
shaded-pole motors designed for operation 
in any position—shaft up, down, horizontal, 
or at any intermediate angle has been an. 
nounced by General Electric's Fractional 
Horsepower Motor Divisions, 


Designated as Type KSP—frame sizes 
11 and 21, the new motors can be used as 
drives for exhaust fans, cooling fans, evapora- 
tive coolers, unit heaters, condenser cooling, 
and space heaters, as well as for small pumps, 
agitators, and blowers. 

The motors are available in either open 
or totally enclosed construction. Ratings 
range from 25 millihorsepower ('/ hp) 
through '/i2 hp at 115 or 230 volts, 1050 or 
1550 rpm, 60 cycles. 

A new lubrication system provides a con- 
stant flow of oil from a large reservoir to the 
bearing surfaces regardless of the position of 
the motor. Oil-saturated packing con- 
tinuously feeds the bearing with filtered oil; 
no additional lubricant is ever required. 

Other features include a new unit-bearing 
construction in the shaft end of the motor for 
greater strength on direct-connected loads; 
treated stator windings of Formex (R) in- 
sulated wire; and vibration-absorbing re- 
silient end mngs which are resistant to oil 
and aging. 

Mounting arrangements for the new motors 
include resilient end ring mounting, resilient 
cradle base, and band mounting. Motors 
also are available with four tapped holes on 
the shaft end for end mounting. 

Continued on Page 52 
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Largest Circular Photographic Plates 
to Be Used with New Telescope 

Seventy dozen of the largest circular 
photographic plates ever used by astrono 
mers are Ling rushed to completion by East- 
man Kodak research scientists, the company 
announced recently. 

The infra-red and -blue sensitive plates 
will be used on the “Hub of the Universe” 
expedition of Harvard University astrono 
mers sailing tor South Africa. 

A team ot Harvard astonomers wil! use the 
plates with a new type of telescope and the 
world’s largest objective prism to study more 
than one million stars and other interstellar 
bodies in the Milky Way. 


The astonomers will use the new telesco 
to photograph the center portion of 
Milky Way, 
from the earth. Present te lescopes a 
been limited to detailed explorations of stars 
less than 10,000 light years distant. 

The special plates are 10'/,” in diameter. 
Largest present circular plates used are 7*/, 
in diameter. They are used for making 
photographs with the Burrell telescope of 
the Warner and Swasey Observatory in 
Cleveland, Ohio. 

The plates are being coated with emulsions 
especially sensitive to light of different colors 
and long exposures to taint light. Work is 
being done by the emulsion research depart- 
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ment of Kodak Research Laboratories. 

The plates will be packed in heat-sealed 
toil envelopes as protection against hot and 
moist tropical climate. A retrigerated com- 
partment will be used for storage on board 


ship. 

ae Bart J. Bok, associate director ot 
the Harvard College Observatory, will head 
the team of three arian’ astonomers mak 
ing the expedition. 


New Cloth Ends Need for Negative 
im Reproducing Engineering Drawing~ 

The conventional negative step used in 
making cloth reproductions of engineering 
drawings can be eliminated by the use ot 
Kodagraph Autopositive Cloth, a new photo 
sensitized cloth developed by "the Eastman 

<odak Co. 

Like other “ Autopositive” materials, Koda- 
graph Autopositive Cloth produces a posi 
tive copy directly from a positive original 
drawing. It may be handled in normal room 
light and is exposed on conventional blue 
print or direct-process machines or a vacuum 
printing frame. 

Not only does elimination of the yl 
result in savings in time and materials, 
also produces a cloth reproduction aes 
from the distortion introduced by the use of 
paper negatives. 

The new cloth is highly translucent, assur 
ing rapid production of quality shop prints, 
and may “ drawn in on either side, using 
ink or pencil. It is available in 30- and 100- 
foot rolls in the following widths: 20, 30, 36, 
and 42 inches. 

Ductile Cecolloy 

The Chambersburg Engineering Co., 
Chambersburg, Pa., manufacturers of forg- 
ing equipment, is now producing large and 
small castings of Ductile Cecolloy for corapo- 
nent parts of many C hambersburg products 
and is also marketing the material in the 
heavy jobbing casting field. 

Atter more than four months of develop 
ment work, they have successtully produced 
castings weighing up to 40,000 Ibs. which pos- 
sess high tensile strength, a substantia! 
amount of ductility with a high yield strength 
and high elastic modulus 


Basically the material is a high-carbon 
cast iron, treated with magnesium to trans- 
form the traphite from the normal flake form 
to spheroidal form, thus retaining self-lubri- 
cating properties and much of the vibration. 
dampening properties of cast iron, while vir- 
tually eliminating the inherent weakness of 
normal cast iron which results from the notch 
effect of flake graphite. The metallic matrix 
of the material is essentially steel, which can 
be produced with appropriate microstruc- 
tures to give desired nied properties. It 
is also subject to heat treatment for altera- 
tion and improvement of physical properties. 

Ductile Cecolloy can be produced to spe- 
cifications within the ranges of the following 
physical properties as cast: Tensile Strength 
60,000 to 80,000 P.S.1.-—Yield Strength 
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MAKE SURE 

YOUR EQUIPMENT 

IS RUNNING RIGHT 
before you deliver i ies 


trouble 
IN ONE SECOND 


with the 
AP-1 PANORAMIC 
SONIC ANALYZER 


Ideal for Production Line 

The AP-1 Panoramic Sonic Analyser is port- 
able enough for field or spot work or can be 
set up permanently in the production line. 
Visual spectrum scanning screen can be 
readily compared with standard pattern. 
Simple to operate—automatically and visually 
portrays frequency and relative amplitude of 
noise and vibrational components—elimi- 

nates tedious, complicated point-by-point fre- 

quency checks. 

More and more engineers have discovered the 
overall advantages of the AP-1 for examining 
the vibrations associated with rotating equip 

‘ment, particularly equipment that tends to 
{hunt in speed. Learn what it can do for you. 


LOCATE NOISE AND MECHANICAL TROUBLE 
Easily and Quickly 
Analyzes visually at one second intervals 
Noise and Vibration of rotating equipment-— 
ears, bearings, motors, engines, turbines, 

Growers, fans, factory machinery, etc. 

INDICATED 

AUTOMATICALLY 

BY VISUAL 

SPECTRUM 

SCANNING 


These instruments ave backed up by over 15 
years’ experience in developing and pioneer. 
ing panoramic spectrum analyzers. 


WRITE FORTFURTHER INFORMATION 


10 South Second Ave.. MOUNT VERNON. N. Y. 
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40,000 to 60,000 P.S.1. 


000,000 P.S.T. 

Although higher in cost than cast iron, 
Ductile Cecollov is lower in cost than cast 
steel. Weight reduction made possible by its 
high strengths will in many cases result in 
economies over cast iron construction, and 
further economies will result from its substi- 
tution for cast steel where physical proper- 
ties permit. 

Mathinability is equal to or better than 
cast steel and fine finishes are easily attained 
thus resulting in cost savings and enhancing 
the wear resistant properties. 


@ BUSINESS CHANGES 


Taylor Forge C lian Subsidiary 


Taylor Forge & Pipe Works, Chicago, has 
announced the formation of Taylor Forge & 
Pipe Works of Canada, Ltd. This new sub. 
sidiary will be located at Hamilton, Ontario, 
and will augment the productive capacity of 
the company which now has plants at 
Chicago, Illinois, Carnegie, Pennsylvania and 
Fontana, California. The new facilities at 
Hamilton will permit the company to par- 
ticipate actively in the Canadian market for 
the products of its manufacture 

Taylor Forge & Pipe Works was organized 
in 1900 by J. Hall Taylor who is Board Chair- 
man of the company. The company has 
pioneered in the manufacture of various 
important engineering products, notably 
wrought steel fittings tor pipe welding, spiral 
welded pipe and a wide range of heavy forg 
ings for boilers, pressure vessels and so torth. 

Operations at Hamilton will start in a new 
building now being designed to suit exactly 
the intended manufacturing. It is hoped 
that the new facility can be staffed with 
Canadian personnel. 


Rivett Lathe & Grinder, Inc. Acquires 
Gerotor Valves and Cylinders 

Rivett Lathe & Grinder, Inc., Boston, 
Mass., announces the purchase of the entire 
line of Gerotor air and hydraulic valves, 
cylinders and hydraulic power units from 
Gerotor May Corp., Baltimore, Md. All 
manufacturing and selling operations of the 
line are berg transferred immediately to 
Boston with no interruption in acceptance 
and delivery of orders. 

Gerotor May Corp. is retaining the manu- 
facture and sale of Gerotor hydraulic pumps 
and fluid rnotors at Baltimore, Maryland. 

The new Rivett line will be marketed 
through the present Gerotor dealer organiza- 
tion, which will likewise continue to handle 
Gerotor hydraulic pumps and fluid motors. 
Present plans call for the Gerotor trade name 
to identity the new Rivett line. 

Rivert will offer a!l models in the line it has 
acquired, planning to continue design changes 
to further improve operating efficiency. 

John A. Marsh, formerly special sales 
representative for Gerotor May Corp., is the 
new Sales Manager tor the valve and cylinder 
division of Rivett Lathe & Grinder, Inc. 


Foster Wheeler French Subsidiary 

Foster Wheeler Corp., New York, has 
organized a French subsidiary, Societe Foster 
Wheeler Francaise, 
construction activities, according to I 
Brown, chairman ot the parent corporation. 
The French company will maintain offices at 
4, Rond Point des Champs Elysees in Paris. 
RK. M. Serre will direct the sales work on the 
Continent of Europe with headquarters at 
the Paris office. 


Continued on Page 54 | 


I.—Elongation 0 to 15% 
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METAL 


COUPLINGS 


FOR BOWES TRANSMIS JON 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
¥, to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


Gre eliminated 


PATENTED 
FLEXIBLE 
Discs 


i 
not required) 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the lotest reprint 

of our Engineering Catalog. 
THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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EABODY 
OIL BURNERS 


The Hotel St. George in Brooklyn 
saved the cost of the entire 
installation in less than one year 
by converting from coal to 
Peabody Oil Burners. 


Before... 


tons of bituminous coal a year to 

fire four 400-HP boilers operated 
{ at 75% efficiency. Conversion to oil 
was based on records dating back 
to 1928 and included all costs of 
operation. 


After 

Dirt and dust, along with coal 
bins and stokers, ash removal 
problems and maintenance ex- 
pense, together with high labor 
costs, have been eliminated by 
Peabody oil burning equipment 
that fires these same boilers at 
81% efficiency! 


PEABODY PRODUCTS INCLUDE: Astomatic Gas and Oil Burners + Pump 

and Heater Sets + Direct Fired Air Heaters + Gas Scrubbers, Coolers and 

Absorbers + Burners, singly or in combination, for firing Oil, Pulverized Fuel, 
and Gas (manufactured, natural, refinery or blast furnace). 

509 


PEABODY 


OFFICES 
PRINCIPAL ENGINEERING CORPORATIO 
CITIES 580 FIFTH AVENUE NEW YORK AX. 
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In making the announcement Mr. Brown 
pointed out thae Societe Foster Wheeler 
Francaise will provide the clients with more 
ficient service under the direction of per- 
sonnel with American engineering exnerienc 
and “know-how.” The French company 
will also provide facilities for European 
manufacture and make available to the 
European operator the latest developments 
and refinements in American design of power 
plants, chemical plants and oil refineries. 

Societe Foster Wheeler Francaise will re- 
ceive the basic engineering from the parent 
corporation but will be organized to handle 
the detailed engineering and construction of 
the plants with French personnel, the an- 
nouncement said. 


Lincoln Electric Announces 
Factory Parts Exchange Plan 

In order to have guaranteed factory built 
stators, armatures and other parts available 
all over the country for welder repair service 
at lowest possible cost, The Lincoln Electric 
Co. of Cleveland, Ohio has established a 
welder parts exchange plan. Old parts may 
be traded in for factory wound stators, arma- 
tures and certain control parts. Standard 
prices in effect include trade-in allowance 
which reduces the cost for these production 
line factory parts below the cost of individual 
local rewinding and repairing. 

his service is available through the 146 
Lincoln authorized Field Service Shops in 
principal cities in 44 different states. Fac 
tory trained men are available at each of 
these Shops for the installation of exchange 
parts at standard prices. In addition to ex 
change parts Field Service Shops also provide 
other welder parts, repair service, preventive 
service and rental service. 

A directory of the 146 Field Service Shops 
and a complete price list for exchange parts 
with description of the plan is available from 
Lincoln Electric, Cleveland 1, Ohio. 


New Universal Rotameter 
Bulletin Now Available 

Schutte & Koerting Co. announces the 
availability of a new Bulletin, 18-RB, which 
pictures and describes this company's com- 
plete line of Universal Rotameters, utilizing 
the HCF (High Capacity Fluted) Rota- 
meter tube. 

The several sections of this bulletin so 
information on the operation of SK Rota- 
meters, the derivation of the Rotameter 
Formula, selection of Rotameters and tabu- 
lar material on SK Rotameter capacities for 
liquids and gases. Sizes and dimensions are 
included with information on the applica- 
tion, construction and operation of SK Uni- 
versal Rotameters. 

Copies can be obtained by writing for 
Bulletin 18-RB to Schutte & Koerting Co., 
1166 Thompson St., Philadelphia 22, Pa., 
Att: Dept. M-A. 

X-Y Recorder 

To provide information about a new high 
speed curve-plotting recorder valuable in re- 
search and routine investigations for drawing 
the relationship between two functions, 
Leeds & Northrup Co. has issued an illus- 
trated 4-page folder describing its new Speed- 
omax X-Y Recorder. 

The folder emphasizes the breadth of pos 
sibilities in plotting results, under test, of 
many types of investigations "such as hystere- 
sis loops of iron samples, temperature vs 
strain tn structural materials, vacuum tube 
characteristics, computer outpet—in fact, 
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any pair of variables which can be brought to 
the instrument in the form of d-c voltages. 

The operating principles of the instrument, 
which employs two electrical balancing 
tems—one for pen motion, the other for chart 
travel—are described with the help of a 
simplified schematic diagram. 

Specifications, including ranges, response 
speeds and construction details, are also 
given. Photographs illustrate the compact- 
ness and ease of operation. 

A copy of Folder EM9-420(1), describing 
the Speedomax X-Y Recorder, will be sent on 
request. Address Leeds & Northrup Co., 
4934 Stenton Ave., Philadelphia 44, Pa. 


M-R-C 
Fan and Water Pump 
Ball Bearings 

Marlin-Rockwell Corp., Jamestown, N. Y., 
announce their newly issued M-R-C Fan and 
Water Pump Bearing booklet. 

These bearings are designed primarily for 
the fan and pump position in automotive ap- 
plications where these two units are each 
carried on the same shaft. A bearing, how- 
ever, of this type may be found to be suit- 
able for other applications where it is incon- 
venient or undesireable to use two single-row 
bearings; examples of these are saw arbors, 
drill presses, belt idlers, textile spindles, jet 
pumps, ete. 

The advantage of this design is its com- 
pactness and simplicity (the shaft eliminating 
the necessity for the conventional inner races) 
and its small outside diameter. The bearing 
is sealed at both ends, permitting a supply of 
initial lubricant which will last the entire life 
of the bearing and dispensing with the neces- 
sity for providing grease or oil fixtures in the 
design. 

This booklet contains sketches of 14 dit 
ferent designs of M-R-C Fan and Water 
Pump Bearings. 

M-R-C Fan and Water Pump Bearings are 
used as original equipment on many fine cars 
and trucks and are used as replacements. 


Vertical Speed Reducers 

The Cleveland Worm & Gear Co., 3264 
East 80th St., Cleveland, Ohio, just issued a 
new Bulletin No. 125 announcing two new 
types of Vertical Speed Reducers designated 
as NU and ND. 

In the design of these new vertical gear 
shaft worm gear speed reducer types, the 
experience gained in years of manufacture, 
application and operation of their predeces 
sors has been fully utilized to produce a 
sturdy, dependable unit capable of meeting 
the most severe requirements. By employ- 
ing heavier gear shaft bearings and by increas 
ing the bearing span while reducing the over- 
hung length of the shaft extension, these 
units have been provided with capacity to 
withstand externally applied loads on the 
gear shafts, whether extended upward or 
downward, that makes them particularly 
suited to such equipment as agitators and 
mixers, and in connection with supplemen- 
tary low speed spur gear drives, without out- 
board bearings. 


Riveted Roller Chain Assembly 

The Baldwin-Duckworth Division of Chain 
Belt Co. of Milwaukee has just published 
bulletin #50-6, illustrating and describing the 
Baldwin-Rex “BA” Riveted Roller Chain 
Assembly. 

The Baldwin-Rex “BA” Assembly is 
standard riveted roller chain with a special 
single pin connector link. It is assembled at 
the two-foot mark and at the end of each 
basic five-foot length in which this chain is 
assembled. This new connector has a pin 

Continued on Page 56 
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APPLICATION! 


D. A. STUART'S THREDKUT 
straight, or in rich blend, pro- 
vides fine finish on tough, 
stringy materials because its high 
sulphur content gives it excel- 
lent anti-weld characteristics. 


In long dilutions THRED- 
KUT delivers long tool life and 
outstanding performance at low 
cost on free cutting, high speed 
operations. 


THREDKUT’S exceptionally 
broad range of usefulness makes 
it cost less than “cheaper” prod- 
ucts in the majority = pal. and 
often eliminates the need for 
several different types of oils. 
When it comes to performance 
on the jobs within its range, 
none can best it! Write for de- 
tails and literature. 


2741 South Troy Street, Chicago 23, Ilinois 
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which can be driven out very easily when 
assembling or disassembling the chain. This 
and other important features of the Baldwin- 
Rex “BA” Riveted Roller Chain Assembly 
are fully explained in this new bulletin. 

In addition to regular five foor basic 
length sections, the “BA” Assembly is sup- 
plied in standard short sections of two, six 
and ten pitch units. Tables and examples 
are provided showing suggested combina- 
tions of these units for various length drives. 

Included in bulletin #50-6 are construction 
diagrams, illustrations, list prices, specifica- 
tions and dimensions. 

For a copy of this bulletin $50.6, or for 
further information on the Baldwin-Rex 

“BA” Riveted Roller Chain Assembly, 
write Chain Belt Co.; 1600 West Bruce St., 
Milwaukee 4, Wis. 


New Prat-Daniel Dust Collector 
Catalog Published 

A sixteen-page booklet just published by 
the Prat-Daniel Corp. of East Port Chester, 
Conn., provides detailed information on the 
new Valmont Type S Dust Collector and the 
Standard Type He 

The booklet contains latest information on 
the high narrow inlet slot, a feature of the 
Valmont Type S, claimed to increase collec- 
tion efficiency in the range below 20 microns. 
It also describes internal changes and pro- 
portionate dimensional revisions of the tube. 
A nomograph chart is included for deter- 
mining number of tubes required for a given 
capacity, temperature and resistance, fol- 
lowed by tables for determining dimensions 
of the collector for any number of required 
tubes. 

Copies of this new catalog are now avail- 
able. Request Catalog No. 2505. The 
Thermix Corp. of Greenwich, Conn., are 
project and sales engineers for Prat-Daniel. 


Flow Meter Handbook 

“Principles and Practice of Flow Meter 
Engineering,” by L. K. Spink, published by 
The Foxboro Co., 182 Neponset St., Foxboro, 
Mass. Price $7.00. This handbook, widely 
accepted as a standard text and guide, has 
just adpeared in a new and enlarged edition, 
the seventh since the book was first published, 
in 1930. Much new and valuable material 
has been added, making the book a complete, 
up-to-date, and authoritative treatise on all 
sane of flow engineering. Mr. Spink is 
well known as an engineer who has devoted 
many years to the study of flow measurement. 
In the present edition of his handbook, a new 
section is contributed by R. L. Parshall, 
inventor of the Parshall Flume, giving design 
details, operating instructions, ‘and tables for 
measuring flows through open channels by 
means of weirs and flumes. 

The book covers its field so thoroughly 
that an 8-page index is required to list the 
subjects treated in the 416 pages of text and 
illustrations. All the necessary information 
is given for calculating an orifice, flow nozzle, 
Venturi tube, Pitot tube, or even a pipe elbow 
used for flow measurement. The common 
pressure tap locations are discussed, and data 
given to correct for odd tap locations. 
Liquids, steam or other vapors, and gas, are 
handled in separate sections. Instructions, 
curves, and tables are presented in logical 
sequence and simple manner. Viscosity cor- 
rections are turmshed In convement torm. 

Equations and curves for calculating 
throttling orifices to be used at critical pres- 
sure drops are a new addition to the book. 
Other new features include a complete sec- 
tion on measurements of fluid flow in metric 
units, a table of corrections for barometric 
pressures, a table of pressure multipliers up 
to 5000 psig, a description of practical meth- 


ods of applying A.G.A. Gas Measurement 
Committee Report #2, new and simplified 
instructions for use of the square-root plani- 
meter on gas meter charts, and pages of ex- 
amples of typical ca aiculations in flow meter 
engineering. 


New Bulletin Describes 
SK Water Jet Eductors 

A new 36-page bulletin 2-M, pictures and 
describes the complete line of SK Water Jet 
Educators for use in the lifting, pumping, 
mixing and agitating of liquids and the 
handling of solids and slurries at low cost. 

These eductors operate on the jet prin- 
ciple utilizing the energy of one liquid, usu- 
ally water, under pressure to cause the flow 
of another. 

Photographs, sectional drawings and text 
describe the application, construction and 
operation of the numerous types and sizes 
available. Tables with dimension drawings 
give complete data on dimensions, connec 
tion sizes, weights, prices and capacities. 
Colored flow diagrams indicate typical ap- 
plications of the various types in a diversity 
of industries. 

Copies sean be obtained by writing for 
Bulletin 2-M to Schutte & Koerting Co., 
11456 Thompson St., Philadelphia 22, Pa. 
Att: Dept. J-A. 


Booklet on Small Motor Selection 
Available from Westinghouse 

A 4-page Small Motor Selector is available 
from the Westinghouse Electric Corp. The 
first page of the booklet is devoted to ex 
plaining why there are different types of 
fractional horsepower motors, and the tactors 
to be considered in selecting the right motor 
for the application. 


DE LAVAL-IMO 


pumps highly viscous 
cellulose 


Pumping high viscosity fluids is 
no problem with an IMO. 
Suction losses, cavitation, tur- 
bulence and internal friction are 
held to an absolute minimum 
because of the unique form of 
the IMO rotors, the large 
suction opening and the axial 
flow design of this 
pump. 


Send for Catolog L-C3IC-A 
1-158 


IMO PUMP DIVISION of the 


DE LAVAL anak TURBINE 


TRENTON 2, NEW JERSEY 
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The center pages, which open to form a 
large chart, present in tabular form the vari- 
ous types of small motors, together with com 
plete data concerning horsepower range, speed 
characteristics, torque, reversibility, bear 
ings, mountings, and application. 

"ypical speed-tor curves for various 
types of fractional j aod motors are 
included, together with information on 
specialized standard designs for specific 
applications, such as stokers, washing ma- 
chines, hoists, etc. 

For a copy of this booklet (B-3075-C) 
write the Westinghouse Electric Corp., Box 
2099, Pittsburgh 30, Pa 


New Yale Bulletin Details 
Pak-Loader Fork Truck System 
for Palletless Handling 

The Yale & ‘Towne Manufacturing Co., 
Philadelphia Division, announces a new four 
page bulletin describing the Pak-Loader Fork 
Truck System of palletless handling. Twelve 
pictures and four line drawings illustrate the 
application of the Pak-Loader System to the 
transporting and tiering of loads of sacks, 
cartons, bails, anddrums. Text, photos, and 
line drawings describe and illustrate two 
typical handling cycles and clearly indicate 
how the palletiess system, comprising tork 
trucks equipped with pusher mechanisms and 
several steel plates per truck saves storage 
space, manual loading, demurrage, and 
handling costs. 

Four photographs follow the Yale Pusher 
Fork Truck as a load of sacks is removed from 
the storage area, picked up on a special steel 
plate, and unloaded into a freight car. The 
operation of the pusher device when pushing 
loads off the forks is described and illustrated 
in detail. 

The elements of the Pak-Loader System 
are presented in an overall inclusive manner 
that permits plant managers, shipping super- 
visors, traffic engineers, and materials hand- 
ling experts in specific industries to apply the 
Pak-Loader System to their own special re- 
quirements. 

For a copy of the new bulletin write to The 
Yale & Towne Manufacturing Co., Philadel- 
phia Division, Roosewelt Blvd. & Haldeman 
Avenue, Philadelphia 15, Pa. 


Steel and Alloy Plate Fabrication 

Designed mainly for engineering per 
sonnel, this brochure offers a pictorial story 
of the fabrication of steel and alloy tanks and 
pressure vessels. Stainless steel, monel, 
nickel, copper, aluminum, Hastelloy and clad 
steels are among the corrosion resistant 
alloys presented. Also of special interest are 
comprehensive corrosion data charts. Nooter 
Corp., 1432 So. Second St., St. Louis 4, Mo. 


Time Cycle Controllers 
of Greater Versatility 

A new 16-page bulletin on “Flex-O-Timer” 
Time Cycle Controllers has just been re- 
leased by the Taylor Instrument Companies, 
Rochester, N.Y. It features an instrument 
which is particularly adaptable to those 
applications which have a multiplicity of 
functions to pertorm during the course of a 
cycle. 

The new literature presents a whole new 
tamily of “Flex-O-Timer” Time Cycle Con 
trollers. They are available in five different 
models for applications requiring all-electrical 
or all-pneumatic, or any specified combina- 
tions of each. The bulletin shows how they 
control any particular group of functions 
which may be required in the sequence of a 
manufacturing operation—-according to a 
predetermined schedule and over a specifi 


cally timed period. 
Continged on Page § 
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HOW ABOUT YOUR PLANT? 


Let us make a “Dust Pocket” survey in your plant. There's 
no obligation! Pangborn engineers show you how the right 
Pangborn Dust Control equipment saves you money . . . 
boosts your profits! For full information and your free copy 
of Bulletin 909A on the control of industrial dust, write 
today to: PANGBORN CorPoRATION, 289 Pangborn Bivd., 
Hagerstown, Maryland. 

Look to Pangborn for the latest developments in Dust Control and 

Blast Cleaning equipment. 
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Photographs of complete instruments, sec- 
tional views and application drawings are 
generously used to illustrate the versatility of 
the instrument. Advanced ideas and refine- 
ments in design provide for greater ease of 
adjustment and for the operation of more 
intermediate functions. 

Write for Bulletin 98154 “Taylor Flex-O. 
Timer Time Cycle Controller” to Taylor 
Instrument Companies, Rochester 1, N.Y. 

Micro Ball Bearings 

New Hampshire Ball Bearing, Inc., an 

nounce their new Technical Bulletin No. 50 
99 y on “Micro” Ball Bearings, now available tor 

few distribution. 
A oft the newest features are: This 12-page catalog describes a full line of 
QUICK-CHANGE TRANSMISSION — 16 record speeds over range of 120:1 standard and special ball bearings, reported 
FULL RESILIENT MOUNTING mokes possible use of super-sensitive galvo- to be the only fully ground miniature bear- 


ings made in this country, including the only 


miniature Conrad (retainer type) ever manu- 

CHART TRAVEL INDICATOR p of chart motion F factured in the U. S. 
NEW GALVANOMETER STAGE takes all Hathaway gal s for Designs include Conrad Radial, Full Race 
recording milliamperes, microomperes, ond wotts. é Radial, Extra Light Radial, Angular Con- 
r tact, Selt. Aligning and Pivot, in outside diam- 


NEW RECORD-LENGTH CONTROL ond NUMBERING SYSTEM for long, 

trouble-free service : 
All the other valuable features chorecteristic of the S-8 are retained. 
investigate the NEW Type $-8 and its 170 types of galvanometers. 


Write for Bulletin 281 AK 


é 

4 eters '/s” to #/5”, of allov steel, stainless steel 
and beryiium copper (non-magnetic), with 

- data on tolerances, loads, speeds, life, lubrica- 

4 tion, mounting, fits, etc. Copy on request 

4 


to New Hampshire Ball Bearings, Inc., 
Peterborough 1, 


Triplex Direct Flow Pumps 
The Aldrich Pump Co., 29 Pine St., 

Allentown, Pa. has just released a 6 page 

ras Data Sheet giving full information on their 

INSTRUME NT COMPANY. r : 3 new 5” Stroke Triplex Direct Flow Pump. 
° 2a en Information presented includes: construction 

1315 SO. CLARKSON STREET + DENVER 10, COLORADO os” Cw and design, specifications, dimension draw- 

ings, illustrations, selection chart and table, 

and drive specifications. 


Edward Issues Bulletin on 

New All-Purpose Fig. 444 Valves 

A new bulletin describing in detail the new 
Edward Fig. 444 series globe and angle stop 
valves has just been issued by Edward 
Valves, Inc., East Chicago, Ind. 
ANG POTION The bulletin gives design details, dimen. 

sional data, material specifications, and list 

prices for the new forged steel valve series 
which is built in both 600 and 1500 |b sp 
classes. The valves are of drop forged steel 
construction and can be had with cither 
bolted or union bonnets and with either 
screwed or socket welding ends. The new 
valve series is of O. S. & Y. type with bolted 
glands for ease of packing. 

Copies of Bulletin 501 may be had by writ- 
ing to Edward Valves, Inc., East Chicago, Ind. 


READILY 
INSTALLED 


Type GMC 
AURORA CENTRIFUGAL 
CLOSE-COUPLED PUMPS 


These Close-Coupied Pumps “by Aurora” are 
ideal for a multitude of applications, particu- 
larly where the saving of space is important, 
or location is unconventional. Operate 
smoothly in any position. Sturdy bracket in- 
sures permanent pump-motor alignment. 
Ready access to glands — extra deep stuffing 
box, hydraulically balanced. High quality 
throughout. Available for screwed or flanged 
connections, Require small amount of metal 


Standardaire Blowers 

A new Bulletin, No. 86, has just been re- 
leased by Standard Stoker Co., 370 Lexing- 
ton Ave., New York 17, N. Y. This bulle- 
tin is a handy Selection Chart which lists the 
various capacities possible in the Standardaire 
Blower when direct connected to standard 
speed motors. 


New Resistance Welding Control 


for handling corrosives. Equipment 
Write for New Westinghouse electronic resistance 
APCcO lere's the Pump for “I!00i" duties, welding control equipment, both synchronous 
SIMPLE — only one movin rt, the 
TURBINE- impelier. Capacities to M. is described in detail in 
IKIC 


TYPE Heads to 600 It. Slight change in ; 
or GMC Basic equipment in the control circuit in- 


PUMPS capeuty against drastic head vari- 
5 
ton Bulletin 120 cludes a sequence-weld-timer panel and a 
F means to fire the ignitron tubes in the power 
DISTRIBUTORS IN PRINCIPAL CITIES circuit. Auxiliary control panels can 


readily added to meet specific job require- 
ments. This booklet lists and discusses the 
functions of both basic and auxiliary control 
panels. 

For a copy of this booklet (B-4309) write 
Westinghouse Electric Corp., P.O. Box 2099, 
Pittsburgh 30, Pa. 


MECHANICAL ENGINEERING 


All we ‘ormed 
(All You need... Keer Informed 
HARD for COMPACTNESS 
to BEAT * BRILLIANT PERF F 
: 
| aki; 
| 
Wie AUROR/| 
PUMP COMPANY 
96 Loucks Street, AURORA, ILLINOIS b 
be 


ELMES OPEN-SIDE PRESS 


Versatile 150-ton Model 6430, shown with 
fixtures for shaft straightening. 96°24” 
bed. 17°x18" platen. Opening: 32”. 
Stroke adjustable to 20”, 


Producing special-purpose equipment is an important part of Elmes 
service to the metal-working industry. The two examples illustrated 
here do not begin to show the broad and varied range of Elmes 


Special-Purpose Press application. 


Elmes Special-Purpose Hydraulic Presses may be standard designs 
modified for specific kinds of work. They may be existing designs 
with modifications in any of many features. Or they may be entirely 
new designs. With thousands of drawings for reference, and with 
existing patterns, Elmes can furnish you with special presses with- 
out burdening development costs. 


There can be no substitute for long experience when it comes to 
solving new problems. That's why special Elmes equipment is so 
favorably known, so widely used, throughout the metal-working 
industry. If you have a special metal pressing operation, why not 
put your problem up to Elmes? Elmes ingenuity and skill are posi- 
tive assurances of press performance at its best! 


1150 Tennessee Ave., 


MECHANICAL ENGINEERING 


METAL- WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 


ELMES HYDRAULIC 
TUBE BENDER 

For forming avto exhoust pipes and other 
tube bending A speciol Eimes 
indexing device. reguiotes depth of bends; 
provides 1 to 12 different depths in succes- 
sion, with automatic reset. Double cushion 
allows two bends to be made simultaneously 


ENGINEERED BY 


Write for 
New ELMES 
Bulletin 
No. 1010B 


“HYDRAULIC METAL- |, 
WORKING PRESSES” 


Illustrates, describes and gives major oak 
cations on Elmes hydraulic single-action, 
double-action, and  triple-action presses; 
standard designs; special designs; automatic 
feeds. Your Elmes Distributor can supply 
you, or request from us direct—on your 
business letterhead, please. 


AMERICAN STEEL FOUNDRIES - ELMES ENGINEERING DIVISION 
Distributors in Principal Industrial Centers « Also Manufactured in Canada 


CINCINNATI 29, OHIO 
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444 standardized gear sets 
Over 190,000 standardized reducers 
Only 58 standardized mountings 


The double-enveloping principle of attachments and water cooling 
Cone-Drive Gears also gives you higher coils (for continuous, high-load operation), 
load capacity, longer life, less weight, etc.—are standardized whether you use 
greater compactness. pinion over or under, gear shaft vertical or 
All parts for a given center distance—gears, horizontal, single or double extended 
mountings, bearings, housings, fan-cooling shafts, right or left hand. 


192 Models; 8 Ratios (5/1 to 50/1); 2” Center Distance -06 to 3 hp 
192 Models; 8 Ratios (5/1 to 50/1); 2%” Center Distance. .......++. -1 to 5% hp 
216 Models; 9 Ratios (5/1 to 60/1); 3” Center Distance........ eaeien -17 to 9 hp 


2539 Models (1421 of these may also be fan or water-cooled) | 2 to 636 hp @ 
9 Ratios (5/1 to 60/1) in 4” Center Distance 1150 rpm (HP at 
10 Ratios (5/1 to 70/1) each in 5” to 12” Center Distances Nigher and tew- 

er input speeds 
8 Ratios (10/1 to 60/1) in 15” Center Distance approximately 


9 Ratios (8/1 to 60/1) in 18” Center Distance in proportion) 


Ratios up to 4900/1 (186,250 reducer combinations) Max. | Double-Reduc- 


wy) ) Output Torque 4,000 to 244,600 in.-Ibs. Input—'/2 to 68 hp. | tions (Std. 
| 


i, Water cooling available for either or both primary and sec- 
ondary units. 22” and 3” center distance primaries are special 


STANDARDIZED GEAR SETS FROM STOCK-—A size and 
ratio to fit most needs. .06 to 636 hp. 7 to 10 ratios in each 
size (5/1 to 70/1). Remarkably compact. Available with 
standardized interchangeable mountings with anti-friction 
bearings. Single or double extended pinion or gear shafts, 
pinion over or under, gear shaft vertical or horizontal. 


Complete specifications and prices on request. 
Please give approximate hp ronge, input speeds, 
ratio and approximate quantities which would 
be required. 


RIVE GEARS 
Mone Cou, Tool Company 


7171 E. McNichols Road + Detroit 12, U.S.A. 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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Top quality power and process plant equip. 
ment for safe operation at high or low 
pressures and temperatures is produced here 
for leading Petroleum Refineries, Chemical 
Plants, and Power Plants the world around. 


A growing preference for Vogt welded 
pressure vessels is due to skilled personnel, 
powerful X-ray apparatus to control weld 
quality and modern stress relieving furnaces, 
combined with complete laboratory facilities 
for tests of welds. 


A. P. 1.—A. $. M. E. and A. $. M. E. CODES 


HENRY. VOGT MACHINE 


INCORPORATED 
BRANCH YORK, PHILADELPHIA, CLEVELAND. CHICAGO, ST LOUIS. DALLAS 
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is the KEY 


TO LOWER 
COAL 
HANDLING 
cOsTs 


See How G-W does it 
with basic designs / 


This installation at Universal Match Corporation, Hudson, N.Y., is one of 
evolved by G-W to simplify design, manufacture and 


“four basic types... 

erection of dependable coal storage and handling equipment. G-W engineers 
recommend its cylindrical steel tank type of storage because it required the 
least amount of space and attention . . . is clean and economical to install 


and maintain. 

Auxiliary equipment consists of feeder and conveyor from truck aad track 
hoppers and bucket elevator to 90 ton tank at 25 tons per hour. Coal is dis- 
charged direct from storage to stoker hopper. 


4 BASIC WAYS TO CUT COAL HANDLING COSTS 


Showing bar feeder in hopper de- 
The other three G-W basic types of coal storage 
“tg! systems are: reinforced concrete silo, vitrified tile 
a4 silo, suspended steel bunker ... the resule of over 
SE 135 years of experience in installing hundreds of 
> coal handling systems. Why not consult a G-W 
engineer? He will be glad to show you how 
one of these four basic designs can simplify 
your coal handling problems... reduce 
your costs. 


Woon Co. 


NEW YORK 17 CHICAGO 6 
420 LEXINGTON AVE. Hudson, 565 W. WASHINGTON 51. 


6339 
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7 1875-—For centuries, hard labor and a 2 1900—The artist's airbrush was born. 3 1915—-Portable paint-spraying equip- 
paintbrush were man's main means of On its heels came the paint spray gun. ment was introduced in this, the year 
adding beauty and color. But, with the Both products, strangely enough, stemmed Howell “Red Band” Electric Motors arrived. 
industrial revolution at hand, new devices from the atomizer used by doctors to pre- Soon these rugged motors nade important 
were sorely needed to break this bottleneck. vent colds. Painting swung into high gear. contributions to this and other industries. 


PAINT... protects, preserves, decorates and sells! 


(AND HOWELL MOTORS HELP SPEED MODERN PAINTING PROCESSES —-CUT COSTS) 


4 Today—Modern, electrically driven paint and 
varnish machines (like this automobile paint 
spray booth handling 50 bodies an hour, equipped 
with 3 Howell totally enclosed explosion-proof 
motors) speed production, cut costs, protect, pre- 
serve and add sales appeal to thousands of products. 


Throughout the paint and varnish industry, you'll 
find precision-built Howell Motors powering agita- 
tors, chasers, conveyors, crushers, fillers, mixers 
and other time-saving equipment. 

Proved and practical Howell Motors, from 1/6 to 
150 H.P., are available to you in a wide range of 
sizes and types. Why not investigate TODAY? 


Equi courtesy Schmieg Industries, Detroit 


encourages mass production, supplies more jobs—-provides more goods for more people at less cost. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 


Howell totally-enclosed, explosion-proof 
motors for use where inflammable liquids 
or gases are handled or stored 
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ASME BOILER 


CONSTRUCTION 
CODE 


AS 


ssels. 


ies, and law enforcement agen- 


years incorporated in its pages. 


Adopted or accepted by more than 
half of the States, many of the Cities 
and the Canadian Provinces. 


Published by 
THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


29 West 39th Street, New York 18, 
New York 


The indispensable reference for those — 
design, construct, install, inspect, 
use boilers and other pressure 


Formulated by a Committee repre- 
boiler manufacturers, insurance 


Issued in rine sections, with all 
_ changes and additions of the past three 


POWER BOILER CODE, 
INSPECTION (Sections | and 


These rules apply to the boiler proper and pipe . 

to and including the valve or valves o required by the 
nd other pressure 
perts ‘connected directly to. the boiler ei intervening 
valves; welding; inspection; and stamping. An appendix 
to the Code provides tables of working pressures; methods of 
calculating efficiency of joints; a method of checking safety 
valve capacity; hydvostetic test procedure; specifications for 
fusible plugs; suggestions covering existing installations, 
examples of m F g shell penings; examples 
of computing allowable loadi on | attachments to 
— and specimens of approved manufacturers’ data report 


RULES 


MATERIAL SPECIFICATIONS (Section II) $5.00 

The 79 specifications in this Section are for the ferrous and 
non-ferrous metals which must be used when boilers and 
pressure vessels are constructed to Code rules. 


BOILERS FOR LOCOMOTIVES (Section ill) $1.00 


Materials, working pressures, thickness of plates and tubes, 
joint efficiency, braced and stayed surfaces, riveting, safety 
valves, fittings, hydrostatic tests, welding, and ware. are 
some of the construction details covered 4 this C 


LOW-PRESSURE HEATING BOILER CODE 
(Section IV) $1.00 
The steel plate and cast iron boilers for which these rules 
were formulated are used exclusively for low-pressure steam 
heating, hot water heating, and hot water supply. Recom- 
mendations apply to materials, minimum thickness of plates 
and tubes, braced and stayed surfaces, fittings and appliances, 
hydrostatic tests, setting and installation, welding, inspection, 
and stamping. 


MINIATURE BOILER CODE (Section V) $.75 


This Code applies to some of the important design and 
construction details of fired pressure vessel which do not 
exceed 16” inside diameter of shell, 42” over-all suse a8 of 
outside to outside heads at center, 20 sq ft water heating 
surface and 100 psi maximum allowable working pressure. 


SUGGESTED RULES FOR CARE OF POWER — 
(Section Vil) $1. 
(This 1949 edition is identical with the 1946 Code) 

These rules show how to operate and maintain steam boilers 

| and external inspection; 

install my and prevent causes of boiler failures. A recom- 

mended procedure for feedwater analysis treatment and con- 

trol is also included. 


UNFIRED PRESSURE VESSEL CODE (Section Vill) $2.25 


Vessels to which this Code applies are (1) those subject to 
external pressures and (2) those for gas and liquids at tem- 
peratures of —2OF and below. Details covered include mate- 
rials, safety devices, working pressures, riveted joints, dished 
and fat heads, braced and stayed surfaces, nozzle openings, 


tests, inspection, stamping, and welding. In the appendix are 
tables of and of working examples of 
shell op gs; rules for bolted inged 


for making hydrostatic tests; and 
samples of manufacturers’ data report forms. 


WELDING QUALIFICATIONS (Section IX) $ .90 


The rules in the first part of this Code spel only to the 
manual application of the arc- and gas-weldi “ processes and 
to those ferrous metals which in their unwelded condition will 
meet the requirements of the guided bend test prescribed in 
the Code. The second part outlines types of tests which 
should be made to an operator's ability to produce 
sound welds. 


ASME BOILER CONSTRUCTION CODE (Sections aon = 


This Combined Code makes available in convenient form 
the nine sections listed and described on this page. 
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and better 


the WeldELL way 


For the practical facts about pipe welding fittings go 


to the practical men...the welding foreman; the pipe 
fitter foreman; the construction superintendent... 
who have used all kinds and know the field. 

They will tell you that the job moves faster and 
costs stay down when WeldELLS and other Taylor 
Forge fittings are used 

...because of the precision quarter markings, 
the sized end tangents, the accurate machine 
tool bevels and lands. 
They will tell you that the job maintains momentum 
easier, smoother 
.. because of the completeness of the line and 
better identification markings. 
They can tell you...at least, design men will...that 
the finished job is better 
.. because it is done with fittings that are engi- 
neered down to the last detail to meet all 
requirements of every job. 


Yes, “WeldELLS have everything”...to make it easier 
... better. Coupon brings lots of facts. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS © General Offices & 

ping iil. (PO, Box 485). Fastern Plant: Carnegie, Pa. 
ern Fontana, Calif. District Ofhcess New York: $0 Church 
Broad Street Station Bldg. Pittsburgh: 
First National Bank Bldg. Chicago Disssict Sales: 208 S. LaSalle 
Street. Houston: City National Bank dg. Los Angeles: Subway 
Terminal Bidg. San Francisco: Russ Bide 


Please send a copy of your new welding fittings 
and forged steel flange catalog 484 


Nome __ 
Position 
Compony 
Street Address 


lone 


» Mail to Taylor Forge & Pipe Works 


P.O Box 485, Chicago 90, Hi. 
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Why Bun 


Wren there's even a hint that your product, 
design or production problem calls for a 
tubing, think of Bundyweld Tubing! 

However you use it—in a design, struc- 
tural or functional application—Bundyweld 
delivers all-round rugged, long-lived, 
dependable performance through thick and 
thin, heat and cold, stress and strain. 

In short, no other tubing can match all 
Bundyweld’s advantages, for no other tubing 
is made like Bundyweld ...as witness below. 


BSUNDYWELOS GRANO WITH DESIGNERS OF BRAKES — 
‘7 FIGHTS OFF FATIGUE FROM VIBRATION AND SHAKES. 


Every automobile produced today contains an average of 20 parts 
of Bundyweld. More, Bundyweld is in the hydraulic brake line 
systems of 95% of today’s cars! If strength and high resistance to 
vibration fatigue are the factors in your tubing needs, you need 


Bundyweld. 


(T$ OUCTILE, [TS LIGHT, ANO ITS EASY TO BEND; 
YOUR SAVINGS IN COSTS ARE A FINE DIVIDEND. 


Easy-to-handle Bundyweld fabricates like a 
charm. It bends more readily and takes more 
bending. It gives you a competitive edge from 
lowered fabrication costs, whether you're con- 
cerned with beer coils, tubular frames, radiant 


WHY BUNDYWELD heating systems, or just a “gimmick” made 
from a tubing. 
CAN'T BE BEAT 


First, a single strip of basic metal, rolled twice around into a tube of ‘ i Bundyweld . . . double-walled and 
coated with a bonding metal, is... uniform thickness, then . . . if i brazed through 360 ° of wall contact. 
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dependable 


WO LEAKS UNDER PRESSURE-FROM WITHIN OR WITHOUT ; 
OF BUNOYWELO QUALITY THERE /S NO DOUET. 


Special note to users of beer coils, gas and refrigerant lines, 
compressor and connector lines and the like! Halogen vapor 
leak detector tests, accurate for 1/100 ounce leak per year, 
score Bundyweld ‘way at the top for leakproof performance. 
It's rolled up tight and brazed through 360° of wall contact. 


WE CHECK EVERY INCH WITH A TRUE EAGLE EVE- 
YOU GET THE DIMENSIONS THAT YOU SPECIFY. 


Use of close-tolerance, cold-rolled strip assures amazingly 
consistent wall thickness, L.D., and O.D. in Bundyweld. 
Coating of finished tube, inside and out, is clean and 
bright. You get extra savings through a minimum of 
costly inspections. 


WE-LITERALLY~LATERALLY ROLL 17 UP DOUBLE, 
GAIN GREAT EXTRA STRENGTH THAT FREES YOU FROM TROUBLE. 


Yes, it’s double-walled from a single strip . . . extra-rugged 
and strong. Your key to a smarter, sturdier, better product 
—or to faster production, at less cost—may well lie in an 
application of Bundyweld somewhere along the line. 


FREE! We've a new 20-page booklet giving all 
the facts and data on Bundyweld Tubing, plus 
a list of tested Bundyweld applications that will 


Seo... 
If your tubing job needs a neat panacea give you a real fill-in on what our tubing can do. 
Check Bundyweld fast . . . ‘tis a brilliant idea. For your copy, or for queries on a possible use 


of Bundyweld Tubing, just call or write... 


Bundy Tubing Company, Detroit 14, Michigan. 


Bundyweld 


DOUBLE-WALLED FROM A SINGLE STRIP 


You can get it in nickel, or steel, or Monel, 
Add a plus to your product that really will sell. 


Bundy T Distrib and 42, Mass: Austin-Hastings Co., 226 Binney > Chattanooge 2, Tenn. Peirson-Deakins Co, 623-824 
Bonk Bidg. Chicago 32, Ml: -Hickey Co. 33323 W. 47th Picce @ Elizabeth, New Jersey: A. B. Co.,, Post Office Box 476 

Rutan & Co., 404 Architects Bidg. Son Francisco 10, Call: Pacific Metals Co., itd., 3100 19th St. . Seattle 4, Wash: Eagle Metals Co, 3628 E. oo we 
Toronto 5, Ontario, C Nicke! end Nickel alleys in principal cities. 


Alloy Metal Ltd., 881 Bay St. o Bundyweld Nickel and Monel Tubing is sold by distributors of 
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NATIONAL POWER SHO 


(NATIONAL EXPOSITION OF POWER AND MECHANICAL ENGINEERING) 


Grand Central Palace, New York 


Nov. 27-Dec. 2, 1950 


Advance announcement to previous exhibitors 
has brought an immediate response —nearly 
300 leading manufacturers have already 
engaged exhibit space at this important event. 


Now Under Auspices of A.S.M.E. 


The Power Show will be held this year 
for the first time under the auspices of The 
American Society of Mechanical Engineers 
and held in conjunction with and at the same 
time as the Annual Meeting of the Society 


ia New York. 


Reserve Your Space NOW! 


Choice spaces are still available and now is the time to plan 

for an exhibit. See and meet leading power engineers and 

actually show them through personal demonstrations the 

merits of your products. Six days of concentrated selling! 
Ask now for diagram of available spaces. 


Management, International Exposition Co. + Grand Central Palace, New York 17, N. Y. 
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Series 1600 and 3000, COMPOSITIO SEAL’ 
Composition Sealed. (OIL RESISTANT SYNTHETIC 
RUBBER COATED FABRIC 


pom — 
“PATENT APPLIED FOR 


> ICE BALL BEARING COMPANY 
NICETOWN PHILADELPHIA PENNSYLVANIA 
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Changing temperatures or pressures 
instantly and accurately measured 


by Taylor TRANSAIRE’ Transmitters 


PRESSURE: 


New Taylor TRANSAIRE Pressure Transmitter 
with narrow range spans lets you measure and 
transmit minute pressure changes up to 1000 feet. 
Works on simple principle, Accurate to 
Lo, of the selected short range span (conventional de- 
vices are only accurate up to }4°, of upper range limit). 
Sensitive to pressure changes of 14” water. Here's 
sensitivity never before possible in 


accuracy ane 
plus the convenience of 


pressure measurement 
suppressed ranges at high pressure levels. 

SEVEN IMPORTANT ADVANTAGES: 
1, Range spans of 20 and 40 ps available through- 
out range limits of 35 to 415 psa. 
2. Volumetric type pressure system is extremely ac- 
curate, practically clog-proof, has corrosion-cesistant 
316 stainless steel diaphragm. 
3. Temperature and barometric compensation for 
higher accuracy of measurement and control. 
4, Perfect for many jobs, especially thin fractionat- 
ing columns. 
5. No individual calibration of receivers or control- 
ler—-thanks to standardized 3 to 15 psi output air 
pressure. 
6. Simple screwdriver adjustment for shifting the 
operating ranges. 
7. Interchangeable manifold assemblies make 20 
and 40 psi range spans optional. 
*Trade Mark 


v 


TEMPERATURE: 


New Taylor TRANSAIRE Temperature Transmit- 
ter with Speed-Act* lets you measure and transmit 
smallest temperature changes up to 1000 feet with 
instant accuracy! The only temperature transmitter 
that gives you: 


1. DYNAMIC ACCURACY—which means the ac- 
curacy of an instrument in measuring changing or 
dynamic conditions. Transaire Dynamic Accuracy i- 
unparalleled. Solves the problem of process eng’ - 
neers who realize that an instrument accurate to a 
fraction of a degree in measuring static condition- 
ean be in error by many degrees when temperature 
is changing. 


2. DYNAMIC COMPENSATION — which means abil- 
ity to compensate for inherent lags both in measur- 
ing system and rate of heat sendin of process med- 
tum. Transaire does this by introducing derivative 
action (Speed-Act) into the measuring circuit. The 
result is Dynamic Accuracy, with a speed of response 
seldom thought possible which permits much closer 
automatic temperature control. 
v v v 

For complete details, write for Bulletin 98140 
on TRANSAIRE Temperature Transmitter, and 
Bulletin 98099 for TRANSAIRE Pressure Trans- 
mitter. Ask your Taylor Field Engineer! Taylor 
Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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IT HELPS IMPROVE PRODUCTS —High speed movies provide a 
record of motion far too fast to see. With the Kodak High Speed 
Camera, a second becomes three minutes, so you can see and 
analyze rapid movement —spot faulty action and points of ex- 
cessive wear —see ways to make a better product. 


IT ANALYZES CHEMICALS IN A FLASH—Spectrography with 
Kodak Spectrum Analysis Film and Plates quickly deterraines 
the composition of almost all materials. It provides a means to 
make frequent production-line analyses. It can maintain a 
check on specifications and speed up output. 


TRADE-MARK 


protects 
producing clean, legible copies from faded or worn material. 


H*. YOU SEE a few examples of how the speed of photog- 


raphy serves industry. In addition, its accuracy is used 

in copying drawings, documents, and data of all kinds. Its 
ability to reduce can put records on microfilm and save 98% 
of filing space. i 

These and the other unique qualities of photography are 
helping cut costs, improve products, speed production, an 
stimulate sales. If you would like to know more about how 
could serve you, write for literature or for specific information 
which may be helpful to you. Eastman Kodak Company, 
Rochester 4, N. Y. 


FUNCTIONAL PHOTOGRAPHY 
—serves industrial, commercial, scientific progress 


IT RECORDS THE FLICK OF INSTRUMENTS--The swift swing of 
galvanometer mirror or cathode-ray tube beam is not too fast for 
raphy. Readings of these instruments are quickly recorded on 
Linagraph Films and Papers so that they can be studied and full ad 
tage taken of the facts that they reveal. 


Tl | | 
IT COPIES DATA IN SECONDS—Engincering drawings, shop orders, ane 
specifications, records, and letters of all kinds can be copied fast, and a 
a with utmost accuracy. Photocopying with Kodagraph Papers, Cloths, aod _ 
h S 
How photography - i 
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good company 


For nearly a half century, many power 
transmission problems have been presented to 
Carlyle Johnson engineers by builders of tex- 
tile machinery. The Maxitorq ploating disc 
Clutch seems to be well suited to this specific 
field. ..as is evidenced by the installation 
shown above. 


The H. W. Butterworth & Sons Co., has se- 
lected a Maxitorq No, 22 double type as ori- 
ginal equipment in their newest No. 657 
Laboratory Jigger. 


Separator Springs keep “floating discs” free 
in neutral . . . consequently there's no drag, 


| 


TEXTILE FIELD 


1% 
1 


no abrasion, no heating. They also assure in- 
stant, complete disengagement. Assembly, ad- 
justment, and take-apart are manual. Clutches 
are shipped completely assembled, ready to 
slip onto a shaft. 


All clutches can be supplied with Pulley Type, 
Cut-off Coupling, or Ring Type driving cups. 
Eight sizes from “% to 15 H.P. at 100 r.p.m., 
single or double, wet or dry. Clutches also 
available with Automatic Overload Release 
feature. 


We'd like to have you join our “Good Com- 
pany” users. 


Send for new 1950 Catalog ME3 


THE 


MANCHESTER 


CARLYLE JOHNSON MACHINE COM 


PANY 
CONNECTICUT 
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modern flange motors that 
are real space savers. These motors 
“hug-up” tight against your machines... 
help eliminate problems of motor align- 
ment...give your product that stream- 
lined appearance that customers like. 
And your customers can expect a 
new low motor maintenance frorn now 
on! That's because these improved 
Allis-Chalmers flange motors give them 
this 4-point motor protection: 
1. PRELUBRICATED BEARINGS 
that need no attention for years. 
2. RIGID CAST IRON FRAMES 
that can take hardest abuse. 


ALLIS-CHALMERS 


QSteel guard directs air 
ings for ef- 
Pre-lubricat- 
ed ball bearings are simple press 

require 
‘or years. 
Rigid, cast iron frame com- 
ly. -split 
conduit box is a jestable to 


toward stator w 
ficient cooling. 


fit on motor shaft, ¢ 
further lubrication 


Stator core 


any angle . is roomy... 
easy to get at. G)Pressure-cast 
rotor has integrally cast fans 
. » no welds or rivets 
there's ing to rattle or shake 
loose Balanced ventilating 
fan 1s keyed to rotor shaft . . . 
produces strong blast of cool- 
ing air Flange 1s counter. 
bored for oil seal. 


3. MULTIPLE DIPPED AND 
BAKED insulation gives extra pro- 
tection against heat and moisture. 

4. ONE-PIECE PRESSURE CAST 
ROTOR has no rivets or welds .. . 
there's nothing to shake loose. 


Allis-Chalmers Flange Motors are 
available in C and D flanges and P 
Bases, sizes to 150 hp. Mail the coupon 
for specification sheet containing rat- 
ings, dimensions, etc. 

Whether you need flange motors or 
any type of motors, remember Allis- 
Chalmers! Also matching control for 
any motor. 


ALLIS-CHALMERS, 949A $0. 70 ST. 
MILWAUKEE, WIS. 

Please send me: 

Flonge Motor Specification Sheet 
(5187324) 

(CD Hendy Guide to Electric Motors 
(5186052) 

( General Purpose Motor Controls 
(1487132) 


Compeny 
Street 


City Stote 
A.2018 


SOLD — APPLIED — BY AUTHORIZED DEALERS, AND DISTRICT OFFICES THROUGHOUT U. S., SERVICED BY CERTIFIED SERVICE SHOPS. 
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. .. have been lead encased by Robertson 
Equipment. Many producers of such cable 
have been specifying and using Robertson 


Equipment . . . There must be a reason. 


Robertson Products Include: Hydraulic Pumps, Lead 
Melting Pots and Furnaces, Lead Sheath Stripping Ma- 
chines, Dies, and High Pressure Hydraulic Equipment 


for special uses. Write for complete data. 


-LOSED LEAD 
HYDRAULIC PUMP MELTING POT 


(fins 37 WATER STREET, BROOKLYN 1, NEW YORK | 


LEAD SHEATH 
STRIPPING MACHINE 
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low-cost, minia- 
ture Frahm Tachometer which offers ail the ad- 
vantages of simplicity, dependability and long 
life of Frahm Resonant-Reed Instruments. It will 
measure the speed of a large steam turbine, 
gyro or centrifuge as simply and easily as that 
of fractional hp motor-driven equipment. = 
touch the casing of the machine or mount the a ps 


‘The T21 operates on the Frahm Resonant-Reed mounts 
inciple wherein tuned steel reeds respond— 
resonance—to the slight vibration of the ma- 
chine against which the instrument is held or on Choose The RPM Range You Neod 
which it is mounted. That is all there is to it. Catalog No. | Range |] Cateleg Ne. Range 
The instrument has no parts to wear out, needs 
no maintenance, imposes no load on the machine 
under test, nor can it be damaged by over- 3000 9000 
speeding. And, the T21 is available i in 11 various 2436 =| 3000 te 4000 2099 9000 te 12000 
ranges to suit your needs. Whether for shop or D000 
tool kit use, you'll want this low-cost, precision- Acecasory Prices 
made, yet rugged tachometer for your speed 
measuring problems. 
ony 


Send in Your 
Onder “Joday ‘2 7 Age 


F.0.B. PHILA. 


JAMES G. BIDDLE COMPANY ( Send c. 0. dD. : 
“Discounts in quontity 1316 Arch Street, Phila. 7, Pa. (] Check Enclosed 
ey Send me the following Miniature Frahm Techometers ' 
Cat. Nos. 

JAMES. G. BIDDLE CO. 
Cases (Cat. Nos. 

REE Lat LPHIA. your 
COMPANY 
ADDRESS t 
city ZONE STATE 4 
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ENGINEERING in cellular rubber 
that keeps pace with your 


In some minds Spongex cellular rubber 
is a vibration pad for huge hydraulic 
presses, to others it is a powder puff. For 
other thousands Spongex is of a density 
and compression range that was espec ‘ially 
compounded to do their job best. There 
seems to be no limit to man’s imagina- 
tion in creating new uses for Spongex. 


In serving man’s creative mind our 
laboratory has formulated over 60,000 
recipes for cellular rubber. Each applies 
one or more of the known qualities of 
Spongex to insulate against shock, vibra- 


tion, sound, air and temperature. 

In every industry there exist problems 
that Spongex may solve. Whenever your 
thoughts are on vibration, insulation, 
cushioning, gasketing, sealing or sound 
damping, think about Spongex. It can be 
your biggest help. 

Spongex cellular rubber is available 
in molded shape or die cut form— or 
in sheets, slabs, strips, cord, tubing, or 
bonded to metal or fabric. 

Write for Technical Bulletin on Sponge 
Rubber today. 


The World's Largest Specialists in Cellular Rubber 
THE SPONGE RUBBER PRODUCTS COMPANY 


301 DERBY PLACE 
1950 


SHELTON, CONNECTICUT 
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Gives POSITIVE 
POWER TRANSMISSION 
PLUS LONGLIFE 


Performance on every type of equipment 
and in every industry proves the high 
quality of Link-Belt Precision Steel Roller 
Chain, incorporating the knowledge and 
experience of the world’s largest manu- 
facturer of chain. 

Positive transmission of power, efficient 
conveying, compactness, wide flexibility of 
arrangement, ability to absorb shock, are 
characteristics of roller chain which are 
enhanced by the precision manufacturing 
methods and metallurgical control followed 
in the huge Link-Belt chain plant. 

Link-Belt Precision Steel Roller Chain 
runs slack on long or short centers, minimiz- 
ing shaft vearing pressure, and operates 
at highest efficiency, since there is no pos- 
sibility of slip. A number of shafts, turning 
in either direction, can be grouped in a 
single drive. The flexibility of each joint 
supplies a general cushioning effect, ab-  tankage dryers. These drives eliminated 


LINK- BELT Precision Steel ROLLER CHAIN 


Two quintuple width Link-Belt Roller Chain and Herringbone Gear Drives operating 


om. 


sorbing rather than transmitting shock from 
one shaft to another. 


Link-Belt Precision Steel Roller Chain and 
sprockets are available immediately, in 
single or multiple widths, in %” to 22” Single strand standard pitch chain, 
pitch. Also with various types of attach- 


ments as well as the Universal Carrier, 
Flat-top, double pitch and horizontal ly 
plone bend types of chain. Made to 

manufacturers’ (A.S.A.) standards. Send 
for Data Book No. 1957-A. te 


Chicago 9, Indianapolis 6. Philodeiphio 40, Atlanta, Houston 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8 
Offices, Factory Branch Stores and Distributors in Principal Cities 
11,638 Multiple strand standard pitch chain. 


gears and spur pinions. 


noisy, troubl arrangements of bulky 


Universal Carrier chain, flexes in 2 planes. 


> 


Ewort Plant — Link-Belt Company — Ind 


World's largest makers of Chains for Power Transmission and Conveying 
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For better dumping and easier installation . . . 


ONE-CYLINDER VIBRATION 
CONTROLLED WITH MOUN 


Isolated on 4 Isomode units, 


this ONAN Single Cylinder Diesel-Electric Set 
needs no ton of vibration-absorbing mass at its base! 


Single-cylinder Diesels, due to large 
unbalanced inertia forces, present a 
tough problem in vibration. In fact, 
without suitable isolation, such a 
power plant usually requires a mas- 
sive foundation to control the de- 
structive vibrations. Faced with this 
problem, Onan engineers rigorously 
tested a number of vibration isolators 
in a search for the right answer. 


And they found it, to their complete 
satisfaction—in Isomode mounts. Not 
only did these units provide outstand- 
ing damping of motion, but they 
allowed easy installation on the gen- 


410-34 


ONAN 2500 watt Diesel Electric Plant, 
Model 205DSP. Cutaway section shows 
the lsomode shock mounts. 


SEND FOR THIS BULLETIN which gives 
details on a number of products that 
can help you with your vibration 
problems, Write for bulletin No. 


erator set as well! The four Isomode 
isolators permit this electric plant to 
be bolted directly to the floor. More- 
over, because they’re uniformly flex- 
ible in all directions, these mounts 
also reduce strains on engine parts. 


This typical case once again dem- 
onstrates the advantages of using 
the mounts with equal spring rates 
in all directions—MB mounts. More 
and more designers are discovering 
how they give improved isolation, last 
longer—and often simplify mounting 
bracket design and installation. In 
these units you may find the solution 
to your own problem, too. Write us. 
Our engineers will gladly go over 
your requirements with you. 

*Trade Mark Reg. U.S. Pat. OF. 


1060 State Street, New Haven 11, Conn. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ...TO 
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THE ADVANTAGES OF 
designing with 
ISOMODE MOUNTS 


absorb vibration 
equally well in all directions 
— vertical, as well as trou- 
blesome horizontal and 
rocking motions. 


Non-directional — can be 
mounted at any angle, in any 
direction, simplifying design 
problems, 


High load capacity in com- 
pact size — saving space, 
weight. 


Large rubber volume for 
softness — yet perfectly 
stable and self-snubbing. 


MANUFACTURING COMPANY, we 


DETECT IT...TO REPRODUCE IT 
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DUST AND FUME COLLECTION 


718 cylindrical bags, having 936 square feet 


of free cloth area, are the basic unit of Norblo 


Automatic Bag Type Dust Collectors. As only Star Perform 
one unit is out of operation at a time, and then e errormance 
only for a few seconds per cycle, Norblo operates in Heavy Duty 
continuously at full rated capacity. Timing can 1, 
7 any compartment can be shut down for 
be changed for adjustment to dust load without repair, ete., without affecting the others. 
utting down. , Upward air flow inside bags keeps them 
shut ad always fully distended — allowing free fall 
of dust for maximum gravity separation, 
Write for Bulletin 164-2 giving complete deserip- 
tion, diagrams. dimensions and capacities of Norblo dust load instantly end without shutting 
Ww. down the collector —- flexibility and effi- 
heavy duty automatic bag type dust collectors. ciency tailored to the job. 


THE NORTHERN BLOWER COMPANY 


6421 BARBERTON AVENUE e« CLEVELAND 2, OHIO 


Automatic and Standard Bag Type Fume and Dust Collectors, Norblo Centrifugal and Hydraulic Collectors, 
Cement Air Cooling Systems, Exhaust Fons 
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It’s no stretch of the imagination, rather, robust realism to call our past half 
century a Miracle —U.S. A. 

America has set an amazing record of progress in 50 years — but a moment in 
the history of civilization. A record unequalled by any other political or economic 
system. 

Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 
vision, hydro-matic drive and supersonic planes. 

And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances — ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype ... and to atomic energy and its un- 
told potentialities. 

Since 1900 we have increased our supply of machine power 4% times. 
“~ Since 1900 we have more than doubled the output each of us produces for 
every hour we work. 
w= Since 1900 we have increased our annual income from less than $2400 per 
household to about $4000 (in dollars of the same purchasing power), yet... 
#€ Since 1900 we have cut 18 hours from our average work week —equivalent to 
two present average workdays. 

How did we do it? The basic cause for this composite miracle has been the 
release of human energy through FREEDOM, COMPETITION and OPPORTU- 
NITY. And one of the most important results is the fact that more people are able 
to enjoy the products of this free energy than in any other system the world has 
ever known. 


THIS IS THE MIRACLE OF AMERICA . . . it’s only beginning to unfold. 


Published in the public interest by: 


MECHANICAL 
ENGINEERING 
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Look how closely this 8-inch steam main is 
tucked up under the roof. And, at 410 p.s.i. 
and 550 F., this piping was bound to move up 
and down enough to need flexible support. Just 
the hanger to fit this situation was ready and 
waiting right in the Grinnell Pipe Hanger 
Catalog 10-D ... the Pre-Engineered Spring 
Hanger fig. B268, type G. 


Every pipe suspension problem is pre-solved 


for you by Grinnell ready-to-install hangers 


and supports. You can get a copy of Catalog 
10-D from your Grinnell branch warehouse or 
local Grinnell jobber. 


» GRINNELL 


Grinnell Company, Inc., Providence 1, 8. |. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beoch 
los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Pocatello * Sacramento * St. Louis * St. Paul * Sun Francisco * Seattle * Spokane 
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American Blower—a time-honored name in air handling 


In Boston, as in other cities, American Blower Air Handling 
Equipment serves commerce, industry and public utilities. For 
air handling data in the Boston area, call American Blower 
—Liberty 2-8427. In other cities, consult your phone book. 


Cooling Coils 


Look before you buy. Comparison tests prove the superiority 
of American Blower Products. There’s a big difference in 
quality, design, quietness, operating costs and efficiency be- 
tween American Blower and other air handling equipment. 


Air is free... use it profitably! 


HEN you buy American Blower Equipment, you're 

buying the result of research—research in venti- 
lating, heating, cooling, drying, air conditioning, 
collecting materials from air and air handling that 
dates back to the very beginning of the industry. 


You're also getting the firsthand knowledge and ex- 
perience that comes from thousands and thousands of 
applications in every type of business in every industry. 

These are plus values you cannot afford to overlook. 

To buyers of air handling equipment, whether it be 
power plant equipment—mechanical draft fans, fly 


ash precipitators, Gyrol Fluid Drives for fan control 
and boiler feed pumps, or air handling equipment for 


any need—these plus values insure longer, more 
dependable service and lower operating costs. 
Our nearest branch office will give you full data. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division ot & Pawdard Sanitary 


YOUR BEST BUY 


AMERICAN BLOWER 


AIR HANDLING EQUIPMENT 


AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS - DETROIT LUBRICATOR + KEWANEE BOILERS - ROSS HEATER - TONAWANDA IRON 
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ON LUNKENHEIMER 


highest quality 
HE trend toward wider use of steel valves for many services 
makes Lunkenheimer, who pioneered the development and pro- 
duction of high pressure-high temperature designs, a logical and 
dependable source of supply. 

Here you have top metallurgical research, sound engineer- 
ing knowledge and design, advanced foundry practice, most 
modern tools and manufacturing equipment, plus wide experi- 
ence, to guide you in the selection of your requirements. 

The type of valve illustrated is only one of a complete line 
of steel valves for every industrial purpose. Available in a 
variety of alloys and trims to suit specific applications . . . gate, 
globe, angle and check patterns, 150 Ib. to 2500 Ib, and higher 
pressures; screw, flange or welding ends. 


Lp 


300 Ib. CAST STEEL GATE 
Fig. 1938-WD6 


Body and bonnet are of Carbon Molyb- 
denum Steel to provide for higher 
pressure-temperature operation than the 
limits prescribed for carbon steel. Disc 
and stem are stainless steel, seat rings 
high tin content nickel alloy developed 
by Lunkenheimer—a fine-wearing com- 
bination for steam up to 850° F., and 


general service on water, gas or air, 


Lunkenheimer design and construction 
insure all the essentials for satisfactory 
and low-cost service. . 


Lunkenheimer representatives and 
sales engineers will be glad to work ESTABLISHED 1862 


wih you on any protien of THE LU NK ENHEIMER CS: 


installation and usage. And for your 
“QUALITY” 


immediate maintenance requirements, CINCINNATI 14, OHIO, U.S.A. 
call your Lunkenheimer Distributor. yew york 13 + CHICAGO 6 « BOSTON 10+ PHILADELPHIA 34 


He is well qualified to take care of EXPORT DEPT. CINCINNATI 14, OHIO. U.S.A 


your needs. 


Leadership Through Achievement 
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C-E Vertical 
Boilers 


Modern steam generating equipment can’t lower the price of a ton of coal 
a or a barrel of oil, but it can produce more steam from every ton of coal or 
5 4 every barrel of oil. The modern unit can’t lower the cost of a man-hour, but it 
can and does operate so reliably that maintenance costs are kept at a minimum. 
C-E Vertical-Unit Boilers represent truly modern standards of design. 
To an exceptional degree they incorporate all the important advances in 
steam generation made in the past twenty-five vears ... advances that have 
resulted in substantially increased efficiencies and lower operating costs. At 
today’s high costs of fuel and labor, these gains in operating efficiency may 
well prove the difference that will make replacement a profitable procedure 
for you. So whether you are considering the purchase of equipment for 
replacement or expansion, or for a new plant, a C-E Vertical-Unit Boiler will 
provide the right answer to your particular situation. 
The three units illustrated—and others in the Vertical-Unit line not shown 
—are collectively designed to serve virtually every industrial requirement 
from about 10,000 to 300,000 (or more) Ib of steam per hour, pressure up to J 
1,000 psi and steam temperatures to 900 F. The entire Vertical-Unit line offers 
the advantages of time-tested standards of design coupled with that flexibility 
of application—fuels, firing methods, operating conditions, ete.—required to 
meet particular plant needs. We shall be pleased to supply catalogs and any 
additional information required upon request. 3.37) 
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Type VU-10 
(for the lower capacity range) 

This member of the VU family is designed for indus- 
trial load conditions and particularly for plants 
having small operating and maintenance ey 
Capacities range from about 10,000 to 50,000 Ib per 
hr. Firing may be by spreader, underfeed or chain 
grate stokers, or by oil or gas burners. Any of these 
methods may be substituted for any other, should 
fuel market conditions make this desirable. 


Type VU-50 
(for the higher capacity range; 


This unit, the original VU design, may be fired by pul- 
verized coal, oil or gas, or any combination of these 
fuels. Available for capacities up to 300,000, or more, 
lb of steam per hr, pressures up to 1000 psi and steam 


temperatures up to 900 F, or higher. Furnace bottom 
may be as shown or may be of nespet type. Economizer 


or air heater surface may be add 


Type VU-30 
(for the middle capacity range) 


In this VU design, shown equipped with a C-E Spreader 
Stoker, the furnace proportions and arrangement of 
water wall surfaces may be adapted for firing by any 
type of mechanical stoker. Design is also adaptable for 
firing by oil or gas. Economizer or air heater surface 
may be added. Approximate capacity range 25,000 to 
100,000, or more, ib per hr. 


, 
MADISON AVENUE, NEW YORK 16, | 
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“QUOTE 


“It matters little to the ultimate user of a 
product whether or not a spring is employed in its 
proper functioning. But to the manufacturer, the 
one who is deeply concerned with the quality of his 


product, the resilient member—the spring—stands 


out as the very heart of the mechanism.” 


Your requirements, too! 


SMOOTH ACTING 


The William D. Gibson Co. 


CLIPS SMALL STAMPINGS DIVISION OF ASSOCIATED SPRING Conr 
CLAMPS WIRE FORMS 1800 CLYBOURN AVE., CHICAGO 14 ILL 
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every flexible metal hose requirement 
@ CMH manufactures all standard types 


-CMH—ONE dependable source 


of flexible al hose, 
and corrugated, in a y of metals; 
and 


bellows; various conduits 
ponents. 


and spetial assemblies of these co 


MECHANICAL ENGINEERING 


Leaders in the Science of Flexonics 
1305 S, Third Avenve 
MAYWOOD, ILLINOIS 
Plants ot Moywood, Elgin end Rock Falls, IMlinois 
In Canado: Metal Hose Co., itd., Brampton, Ontario 
FLEXON .... . identifies CAM products which have served industry for more than 48 yeors 
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CMH Flexonifiex joints answer the those which previously have con- | 
questio® of how to make flexible con- sidered safe for expansio® joint yse. De 
nections wherever gases OF fuids must signs of thes¢ joints are made 10 absorb 
be conveyed betwee? relatively moveable jateral, axial and radial moon or com 
parts io the #1000 ps working pressure pinations thereo!. Standard sizes range 
Al range: CMBR integra! Ring Flexonifiex from through 6” 1.D. Larget sizes 4) 
joints represent years of intensive re- are available. suitable for if} 
search and development: They are fabri- from sub-zero to 1400°F- 
cated, by methods originate by CMH, For specific send { 
to withstand pressures far in excess of complete details of your service: 
+ psi- #5 4 nominal limitation Flexont- 
flex ynits bave been resigned and 
for pressures well in exces? of this- 
oxial motion: other designs evailable te absor® 
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There's a real reason for WO SHUTDOWNS when you equip 
with LOVEJOY L-R Flexible Couplings 22 ow cost / 


Lovejoy L-R Type “H’ 
Pot. ond 


No metal-to-metal transmission. No metal wear. 


No need of lubrication—ever. 


Load carried by tough, resilient, free-loating cushions between metal 
ly for correction for misalignment, SEND FOR COMPLETE LOVEJOY CATALOG 


jews. Cushions adjust instant 


vibration, backlash, chatter, etc. Result: even, silken power-flow. 
Half are idlers right at hand for change dite how 


Cushings always in sight. 
when required. No shutdowns for changing. 


AND QUICK-FINDING SELECTOR CHARTS 
FOR YOUR COUPLINGS. Sizes for every duty, 


Phone—wire—write 


Also mfrs. Lovejoy Variable Speed Transmissions and Lovejoy Universal Joints. 


SO32 WEST LAKE ST 


LOVEJOY FLEXIBLE COUPLING CO. 


New diac 
POWERSHEAR 


OFFERS 


plus 
VARIABLE SPEED 


From 30 to 200 
strokes per minute 


tor high speed 
DIE-LESS DUPLICATIN 


The new Di-Acro POWERSHEAR has remarkable speed and accuracy 
for the production of small parts and pieces. Consider these points: 
1. CONTINUOUS SHEARING ACTION no clutch to engage! Feeding speed 
determines shearing speed. 2. VARIABLE SPEED — cutting cycle quickly set 
for each shearing operation. 3. EASE OF OPERATION fatigue is reduced, 
accuracy increases, production soars. 4. “SINGLE STROKE” SHEARING 

non-repeating safety clutch for jobs not adaptable to continuous shearing. 
Any plant doing high speed precision work on smaller rts from a 

afford to be without the DI POW ER. 

y vail im 12° and 24° shearing widths, capacity 16 
sheet steel. Also standard model 


See Di-Acro Exhibit Booth 316 — Tool Engineers’ 
Industrial Exposition, Philadelphia, Pa., April 10-14. 


Send fer 40 page “DIE-LESS DUPLICATING” catalog, 


308 8th Avenve, LAKE CITY, MINN. 


O'NEN-IRWIN 


How You Can Lick 


Your Clutch Problem 


jes you to examine thow- 
sands of successlul ROCKFORD CLUTCH 


in 
ter of phone call will bring prompt assistance. 


ROCKFORD 
Pullmore 
CLUTCHES 


ROCKFORD CLUTCH DIVISION 
3307 Eighteenth Street, Rockford, illinois 
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Courtesy of Beloit iron Works, 
Arrow indicates one of Lovejoy L 

Couplings used in plant of North - 
y Carolina Pulp Co. 

ia 
1 

é 

By available in the ROCKFORD engineering 

— department. This service not only offers you 

G | 

AN 

> 
| 
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eHIL Lrg 


MANY WORM WHEEL BLANKS 
ARE CAST BY US 


... and have been for years, further, we've had 
the privilege of supplying our HY-TEN-SL Bronze 
No. 1 for use in the widely known “LimiTorque” 
Automatic Valve Operators, also made by Phile- 
delphie Gear Works. 


Should you have a problem involving the use of 
Bronze for Great Strength, Corrosion-resistance or 
unusual Wear-resistance—get in touch with us... 
no doubt our Engineers can help you. 


AMERICAN MANGANESE BRONZE 


COMPANY 


4703 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 
Pittsburgh, Pa. 41 YEARS’ EXPERIENCE 


iS YOUR COMPANY 
LISTED 


IN THE 
-A-S-M-E:- 
MECHANICAL CATALOG 
AND DIRECTORY 


USE YOUR 1950 VOLUME 
TO CHECK IF YOUR FIRM IS LISTED 


If not listed, write to us upon your 
Company letterhead, informing us 
under what product classifications 
your firm should be listed. 


4 
The American Society of Mechanical Engineers | 
29 West 39th Street, New York 18, N. Y. a 


@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transporency as the world famous 


| damage. It gives sharp, contrasting prints 


imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be weed, giving : 
clean, shorp, opaque, non lines. 
Erasures are mode easily, without : 


of the finest lines. It resists the effects 


of time and wear, and does not become IMPERIAL PENCIL 


| SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


“Hamilton Shallow Drawer 


smooth. an., accassibie! | 


Here is filing equipment that makes filing easy. Exciusive Tracing 
lifter removes all weight from tracings while they are being 
inserted or removed—permits speedy selection without teoring 
or wrinkling ... mokes every sheet a top sheet. Any one of the 
1,000 drawings you'll store in your Shallow Drawer Unit con be 
referred to or removed and replaced in seconds, without the 
Ligh wear or d 9g 

In o Hamilton Shollow Drawer Unit each of your valuable draw- 
ings is stored flot . . . protected from dirt, dust and rodents. 
Adjustable hood gives exact front-to-back drawer depth desired 
and never lets sheets curl or creep. Costly redrawing is eliminoted. 
Finding out more about Hamilton Shallow Drawer Units costs 
nothing, and will save you days and dollors. Just use this hondy 
coupon — 


Hamilton Manufacturing Company, Two Rivers 20, Wisconsin 


1 Uhe to know more about Hamilton Shallow Drawer Units, 


Nome 

Firm Position 
Address 

City lone Stote 


ve 
; 
a 
‘ 
| 
HAMILTON MANUFACTURING | | 
| TWO RIVERS, WISCONSIN, 


The GitiO Socket Head 


— 


Cap Screw 


| The knurling on the head of the 

UNBRAKO Socket Head Cop Screw 
saves valuable assembly time because 
the UNBRAKO can be screwed in faster 
and further with the fingers—the 
handiest of all wrenches—before a 
wrench is needed. The slip-proof 
knurling “gears” the screw to the fin- 
gers, even when they are oily or greasy 
«++ this is especially important in the 
smaller sizes. 


So, use Knurled UNBRAKO Socket 
E Head Cap Screws and save time and 
money. 


Write for further information. 


See us at Spoce 128, A.S.T.E. Exposition, 
April 10-14, Convention Hall, Phila. 


Knurled Head Socket Knurled Head Stripper 
Cap Screws Bolts 


Fiat Head Socket Cop Precision-Ground Dowel 
Screws Pins 


Self-Locking Socket set  Fully-Formed Pressure 
Screws Plugs 


SPS STANDARD PRESSED STEEL CO. 
ha JENKINTOWN 20, PENNSYLVANIA j 
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lines or equipment in motion! Complete 360° ith 


springs, no small or loose parts—assure long wear, extremely 
low maintenance cost. 


o 

@ ECONOMICAL .. . simple in design, Flexo Joints contain no 

e Write for literature on FLEXO JOINT uses. 


$t. Louis 13, Mo. 
In Canada: $. A. Armstrong, Lid., 1400 O'Connor Drive, Toronto 13, Ont. 


4652 Page Bivd. 


Smooth-On No. 7 Iron Cement stops 
your basement wall and floor leaks 
You can apply Smooth-On No. 7 with a 
trowel or stiff brush, to cracks, holes, 
porous spots or seams in concrete, brick, 
stone walls or floors. This effective 
Smooth-On Cement will stay in place, 
because it expands slightly as it sets. You can also use 
Smooth-On No. 7 to stop leaks in tanks, cisterns, pools, 
troughs, fountains, etc. Use it too, to seal openings where 
piping passes through walls. Sold in 1, 5, 25, and 100 Ib. 
sizes. 


FREE Repair Handbook, 40 pages packed with helpful 
suggestions for repairs to equipment and piping, in the 
shop, around the home and car. Also ask for leaflet de- 
scribing the uses of Smooth-On No. 7. Write today. 


SMOOTH-ON MANUFACTURING COMPANY, Dept. 56 
570 Communipaw Ave., Jersey City 4, N. J. 


SMOOTH-ON 


NO.7 IRON CEMENT 


MECHANICAL ENGINEERING 


| Z Sate ° Depe NTS 
| 
FLEXO SUPPLY CO., Inc. 
BASEMENT 


CUMBERLAND 
GROUND SHAFTS 


An Exclusive Product 
Made by an Exclusive Method 


Diameters 14” 
to 8” inclusive 


Straight 
Accurate 


MAXIMUM LENGTHS 


MINIMUM ELASTIC 
LIMIT MANUFACTURED 
Cumbertand Brand—30,000 ib. per.sq.in. Year 1846—up to 16 ft. 
Potomac Brand—45,000 ib. per sq. in. Year 1886—up to 25 ft. 
Cumsoo Brand-—55,000 Ib. per sq.in. Year 19456—up to 70 ft. 


They are carefully ground to our standard manu- 
facturing tolerance, plus nothing to minus .002’ 
on diameters 1-1/8" to 2-7/16” inclusive . . . plus 
nothing to minus .003” on diameters 2-1/2" to 8” 
inclusive. Closer tolerance can be furnished, if 
desired. 


a 


IMMEDIATE 
SHAFTS 


Baltimore, Maryland— Addison Clarke & Bro. 
Boston, Mass. Hawkridge Brothers Company 
Boston, Mass.—-Brown-Wales Company 
Bridgeport, Conn.——-Hunter & Havens, Ine. 
Buffalo, New York—Jos. T. Ryerson & Son, Ine. 
Charlotte, No. Carolina—Edgcomb Steel Co. 
Chicago, iu. Central Steel & Wire Co. 
Cincinnati, Ohio-—Jos. T. Ryerson & Son, Ine. 
Cleveland, Ohio—-The Bissett Steel Company 
Dayton, Ohio—Central Steel & Wire Co. 
Detroit, Michigan—Central Steel & Wire Co. 
Fort Worth, Texas—C. A. Fischer 

Hartford, Conn.—Hunter & Havens, Ine. 
Indianapolis, Ind.—-Tanner & Company 

Jersey City, N. J.--Jos. T. Ryerson & Son, Ine 
Lakeland, Fla. Mine & Mill Supply Co. 

Los Angeles, Calif.-—-Link-Belt Co., Pacific Div. 
Louisville, Ky. Neill-La Vielle Supply Co. 
Martinsburg, W. Va.—-W. H. Heiston & Son 
Montreal, Can.-— Drummond, McCall & Co., Ltd 
New Orleans, La.-—-R. . ‘ricon Co, 

New York City, N. Y.---Bright Stee! Corp. 
Oakland, Calif.—Link-Beit Co., Pacific Biv. 
Philadelphia, Pa.—-Charies Bond Company 
Philadelphia, Pa.—Horace T. Potts Co. 
Pittsburgh, Pa.— McKee-Oliver, Inc. 

Portland, Maine-—W. L. Blake & Compan 
Portland, Oregon—-Link-Belt Co., Pacific Div 
Providence, R. I1.—-Congdon & Carpenter Co. 
San Francisco, Calif.-Link-Belt Co., Pacifie Div 
Seattle, Wash.—Link-Belt Co., Pacific Div. 
Spokane, Wash.-—Link-Belt Co., Pacific Div. 
Toronto, Canada— Drummond, McCal! & Co., Ltd 
Worcester, Mass.—Pratt & Inman 


CUMBERLAND STEEL COMPANY 


CUMBERLAND, MARYLAND, U.S.A. 
INCORPORATED 1892 


ESTABLISHED 1845 


Mrcnanic AL Enaint PRING 


DRAWING 
PENCILS 


@ ACCURATELY GRADED 
—in 17 degrees 


@ STRONG —the lead is . 
Pressure-Proofed* 
@ SMOOTH —the lead is 
COLLOIDAL" processed 
*Exciusive Venus Potent 


They hold their points, give 
clear, opaque lines for clean, 
sharp reproduction. No smudge; 
no ghosts from erasures. 
They’re smooth in action. Lines 
are uniform in weight and tone. 
There’s the right degree for 
the tracing paper you prefer. 
Better prints—by any process! 


AND FOR RENDERING, 


WITH THE SOFTER pecret 


TRY THEM—on your 
drawing board! 
Technical Test Kit—FREE/ 
AMERICAN LEAD PENCIL CO. 
Hob vken, New Jersey 
American Lead Pencil Company 
Hoboken, New Jersey 


Please send me free Technical Test Kit featuring two 
Venus Drawing Pencils—in these degrees:( ){  ). 


Dept. No. ME350 


NAME 


COMPANY 


STREET 


CITY. STATE 
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with the world’s largest selling ry 
| 
| 
| 
| DISTRIBUTED BY | 
| 
| | p10 ob 4 
| He 
| THE GREEN 
| CRACKLED 
FINISH! 
| 
| ig 


CLOSE TOLERANCES Plus® 


| MEAN YOUR 
‘DOLLARS SAVED 


FOR GAFATER 


Over 30,000 in- 
stallations ... han- 
dling nearly every 
conceivable type of 
material in practi- 
cally every industry 
—that's the agres- 
sive materials han- 
dling record be- 
hind Cleveland 
Tramrail systems. 


ing No. A-827 as 
used in Cleveland 
Systems. 


Included among their sturdy components are hard 
working wheel bearings to meet the high load capac- 
ity, precision smoothness and long, trouble-free per- 
formance required in this application—bearings which 
Aetna has proudly supplied for over 14 years. 

Greater efficiency is an advantage which comes to 
any hard working equipment when Aetna bearings 
lend a hand. For money saving, problem solving coun- 
sel on your next bearing application, submit your 
prints to Aetna. No obligation, of course! 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 SCHUBERT AVENUE + CHICAGO 39, ILLINOIS 


Wuenever your design specifies a natural or 
synthetic rubber product to close dimensions, re- 
member that LINEAR precision molding will save 
you money. No matter how tough the job, LINEAR 
specializes in producing molded parts held to the 
closest tolerances possible. To you, this microra- 
eter accuracy means: 


1. A lower rejection rate eliminating hurried 
repurchases or a work stoppage due to 
lack of parts. 


2. Easier installation insuring an efficient, 
smooth-rolling assembly line. 


3. Improved performance of your production 
units drawing wider acceptance and more 
sales for you. 


Whether your requirements are for Precision 
Molded Diaphragms, Boots, Impeller Seals, “‘O”’ 
Rings, or odd shaped parts—see LINEAR for the 
accuracy which counts! 


Laboratory controlled compounds . . . 


S plus Engineering service . . . 


And an invitation to consult us during the design stage. 


“PERFECTLY ENGINEERED PACKINGS” 


LINEAR 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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Representatives Sales Agencies 
Business for Sale 
Partnership—Cap:tal 
Manufacturing Facilities 


OPPORTUNITIES 


Positions Open Positions 
Wanted —Equipment, Material, 
Patents, Books, Instruments, 
ete. Wanted and For Sale 


POSTIONS OPEN 


WESTINGHOUSE 


Engineering Opportunity 


Position 
degree in 


mechanisms of regulating and control 


lary open. ion, 
burgh, Pe. For application write: 


Manager, Technical Employment 
Westingh Electric C 


vices. The work is related to the dovsinn- 


ATOMIC POWER DIVISION 


for engineer, having at least « BS 

having ve to ten years’ 

design work. 

Preference wilt be given to wee 


306 Fourth Avenue, Pittsburgh 30, Pa. 


65-year-old Midwest ofe 


MECHANICAL ENGINEER 


line of steam generating equipment has an eoeuine 


tacting consulting engineers 


is 14, Minn. 


giving ege, experience, and salary 
WM. BROS BOILER & MFG. CO. 
Minneapol: 


Atomic Energy 
Research Department 


of 


AVIATION, INC. 


Engineers (mechanical, 


analytical, 


Please reply by letter to: 


Box No. D-2 
12214 South Lakewood Blvd. 
Downey, Californie 


NORTH AMERICAN 


North American Aviation, Inc. 
Atomic Energy Research Dept. 


ENGINEERS WANTED 


electrical, 
chemical) with either advanced train- 
ing or experience are desired to do 
design, and development 
work on nuclear power plants, under 
direct contract with the Reactor Divi- 
sion of the Atomic Energy Com- 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 


RAT Classited Advertisements under this 
ing in MECHANICAL ENGINEERING on ore 
inserted at the rate of $1.25 ¢ line. $1.00 
a line to members of ASME. Seven words to the line 
overage. x number eddress counts as one line 
Minimum insertion charae, 5 line basis Display Adver- 
tisements carried in single column units of multiples of one 
inch at flat rate of $20 per inch per insertion. Maximum 
size: 1 column, 10 inches deep, 2 columns, 5 inches 
deep. Copy must reach us not later then the 10th of 
the month preceding dete of publication. 


MECHANICAL ENGINEER 
Fi echenicel Engineering Studies 
with Utility Should 
heve 15 years’ ae in similar work. 


Write M 


| POSITIONS OPEN 


for 
SENIOR RESEARCH 
ENGINEERS 
and PHYSICISTS 


Established Electronic and Control Labo- 
ratory in the Angeles, California 
area, offers exceptional opportunities for 
Senior Engineers and Physicists | 
outstanding academic round 
experience in the fields of: 


* Microwave Techniques 
ys Moving Target Indication 
Servomechanisms 
*® Applied Physics 
* Gyroscopic Equipment 
Optical Equipment 
Computers 
Pulse Techniques 
Radar 
Fire Control 
Circuit Analysis 
Autopilot Design 
Applied Mathematics } 
Electronic Subminiaturization 
Instrument Design 
Automatic Production Equipment 4 
* Test Equipment 
Electronic Design 
© Flight Test lastrumentation 


Salaries commensurate with ability, ex- 
perience and backgrou Working 
conditions and opportunities ‘for advance- 
ment are excellent. Send information as 
to age, education, experience and work 
preference co: 


NORTH AMERICAN AVIATION, INC. 
AEROPHYSICS LABORATORY 
Box No. H-3 


12214 South Lakewood Blvd. 
Downey, California 


Use a 
CLASSIFIED 
ADVERTISEMENT 


for Quick Results | 


Mecuanicat ENGINEERING 


DESIGN ENGINEERS—Civil, Mechanical wad Seructural 
Openings for Qualified men with induscrial experience in sbovwe 
lines. Give cor taformation regarding 

references, and salary requirements in first letter y 
3095, care of “Mechanical Engineering.’ 


VALVE DESIGNER -—For steadily growing Chicago area com- 
pany. Prefer man with design expericace ia the steel val 
held. This is « board position. Salary commensurate with 
abslity and experience. Address CA-3104, care of “Mechanical 
Engineering 


ASSISTANT TO CHIEF ENGINEER —Eacellent opportunity, 
with progressive company in the Chicago area, for a mechanical 
engineer experienced in valve design. Send details of qualifice 
tions. Address CA-$105, care of Engineering.” 


WANTED, SEVERAL ENGINEERING GRADUATES —woder 
35, by large industrial fire prevention of ganization maintained by 
national insurance group, for held work involving periodic uns; 
tions and » ial consulting service Permanent. Address 
3118, care Mechanical ginecring.“* 


ASSISTANT CHIEP ENGINEER—by midwest regulating valve 
manufacturer. Must be competent designer in valve and control 
instrument held with thorough ination knowledge $6900 
with bonus for outstanding performance. Address CA-3137, 
care of “Mechanical Engineering 


MANA\ JER—for expanding Utah power system 
facilities include hydro, Diesel, Steam, and transmission bein 
ily 


by cooperative federatvon and subst 
man we want must prove ability to handle a $7,000,000 
busines», caginecring, utility or Cooperative back ground desirable 
Apply co Southwest Utah Power Federation, inc , Cedar City, 
Utah 

HYDRAULIC OR MECHANICAL ENGINEER —-Designer with 
experience in application of hydraulics to machine tools Posi- 
tioa open with well-established New England concern. In re 
please give full details of experience and background. Address 
CA-3M4, care of “Mechanica Engineering 

MECHANIC AL ENGINEER -—Eaperienced por capable ¢ of taking 
charge of small engineering department in textile plant of sub- 
stantia ern. Laxation midwest. Seate details education 
and experience, professional and administrative. Address CA 
3145, ure of "Mechanical Engineering. 


MPC HANK AL N IGINEFR college graduate, of more 
years’ experience in vodustry for modern, expanding heavy chems 

manufacturer in Ohio Valley, Wese Virgins panhandle 
Address CA-31$$, care of Mechanical Engineering 


MECHANICAL AND ELBCTRICAL ENGINEER —acellent 
opportumety for young man with approsimately seven years 


caperience in design, specifications and supervision of the 
mechanical and clectrical phases of burlting construction, with 
particular emphasis oo school aod work, Pul 
partnership offered for man established engineering 


othee. Location: New England Address CA-3196, care of 
Mechauxal En pocering 


FIRST CLASS EXECUTIVE —+to oversee coustruction program 
and manage Missourt generation aod transrmon cooperative 


system Management competence prime factor, with training 
in atility, engineering or cooperative fields desirable Apply 
two L 1, Treasurer of N 
tric Power Cooperative 


ASSOUIATE PROFESSOR ngrentive land 


the southeast has opening fora man tramed and eaperé 
enced in the field of Machine Design Should be qualified to 
teach both graduate and radwate courses. Give detailed 
information in bret letter Add ess CA-3160, care of “ Mecheni 
cal Bo guncering 


GRADUATE MPCHANICAL ENGINEPR -cacelient cdece 


tional background, 14 years’ experience in plant layout, tool aad 
position with seve zation Will relocate, Address 


CA-3147, care of © Mechanical Engineering 


INDI STRIAL 47 29, single, 
shop experience, 2! years lesign steam generssors, 
lated. Will relocate. Address 


nginerring 
~ Continued on Page 04 
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Two Pages of “OPPORTUNITIES” This Month . . . 93-94 


POSITIONS WANTED 


Continued from Page 93 


EXECUTIVE ENGINEER—E.E., Fellow AIEE, member ASME, 
90 years’ practical experience, Elec., Mech , Heat Transfer and 
Metallurgual fields Experience covers Development Eng:- 
scering, Patent, Production, Tools, Costs and Sales Domestic 


and Foreign. Well acquainted in USA, Canada and Mesico, 
Utilities and Industrials. Address CA-3115, care of ‘Mechanical 
Engioegering 


MECHANICAL ENGINEERING—Member of ASME, Age 
48, Married; Registered Graduate Engineer, now employed, de 
sures change for « more responsible poution as Mechanical or 
Assistant Chief Engineer. Twenty years of diversified mechanical 


MECHANICAL ENGINEER—3 years’ experience in research, 
development and test with acro., thermo., fluid dyaamics, me- 
chanical cost, SR-4 strain gages; a Masters degree in February; 
demonstrated ability to produce under difficult conditrons; 
tatelligent ideas, imagination and initiative, desires a challenging 

ition with a fucare. Address CA-3153, care of “Mechanical 
Engineering.” 


MECHANICAL ENGINEER —Gradaate of recogniaed school, 
registered, age 35; 5 years’ plant engineer in charge of = 
ing, maintenance and plant expansion, 4 years’ equipment desigo 
and total 13 years’ industrial experience in engi- 
overing. Address CA-3158, care of “Mechanical Engineering.” 


UNIVERSITY OR COLLEGE POSITION —of professorial rank 
wanted by Ph.D. Candidate with both industrial and teaching 
experience in Applied Mechanics. Publications, qualifications 
and references sent in reply to details of position available 
Address CA-3159, care of “Mechanical Engineering.” 


experience involving Design, Testing, Patent Develop 
Inspection, and Administration Duties. Will travel if necessary 
Address CA-314, care of “Mechanical Engineering 

May I help you plan and admintster your preventive maintenance 
supervise YOur CEPansiOn Projects, OF assist with your 
production problems? Graduate Engineer, broad cxpericnce, 
seeks responsible position as assistant to or on staff of top man- 
agement official, Address CA-3138, care of “Mechanical Engi 
orering.”” 


MECHANICAL ENGINEERING GRADU ATE—-with one year's 
diversified cuperience in research, testing, development and 
design. Special interest in design of mecharssms Single, 23 
years old. Top 25% of class. Address CA-3142, care of “Me 
al Engineering 


Mechan:- 

al Engineer with Management and Marketing traimng, 4 years 
Sales and Engiarering Representative, 2 years Manufa turing and 
Shop experience; Ex-Naval Officer, Age M1, Prefer California or 
South. Address CA-3148, care of “Mechanical Engineering 


Carnegie Tech., Member 


MECHANICAL ENGINEER—BS 
AS crence Power and 


IMF, PE. license age 15 years ex 
Puel, Seructaral Design and Surveying in Stee! Plant. Mechanical 
aod Structural Administration on Steam Power Plants. Desires 
position as Power Plant Project Engineer, New York area. Ad 
dress CA-3150, care of “Mechanical Engineering 


MECHANICAL ENGINEER--BSME ASME. Age 27. One 
and one-balf years’ Product Design, Development and Test plus 
two years machine shop experience. Desires job with promising 
future, peeferably in small midwestero town. Address CA-31$1, 
are of “Mechanical Bagincering 

A proven, aggressive, personable TEAM of TWO graduate engi 
neers desire position requiring ingenuity, inventiveness, executive 
ebility and salesmanship combined qualifications repre 
sent a distinctive addition to any company. Resumés upon re 
quest. Address CA-3152, care of “Mechanical Engineering 


AVAILABLE 


REPRESENTATIVES 


SELLING OPPORTUNITY WANTED—New York sales organi- 
tation with six sales engineers needs a superior instantaneous 
steam water heater or other heat exchanger for all or part of 
Southern and Central New York State and New Jersey. Now 
selling steam traps, control valves, etc., co industrials, utilities 
and institutions. Address CA-3143, care of ‘Mechanical Engi- 
neering.” 


BUSINESS OPPORTUNITIES 


HOLDER OF RECENTLY ISSUED PATENT—oo simplified, 
positive displacement, valveless pump desires to sell or license 
same. Suitable for use as liquid pump, refrigerant compressor, 
engine, etc. W. F. Crenshaw, 232 Se. Joseph Se., Lafayette, La 


BUSINESS FOR SALE 


MECHANICAL WORKSHOP—fully equipped for precision 
model-making with following; excellent downtown Manhattan 
location for immediate sale due to death of owner. Address 
CA-31$4, care of "Mechanical Engineering.” 


NCIES 


EMPLOYMENT AG 
EAUS 


AND SERVICE BU 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS— 
Our staff—technical graduates —serving both and appl: 
cant 20 years—No fee until placed—Bradley Placement Service, 
$55 Leader Building—Cleveland 14, Ohio 


It will pay you to watch 
the announcements on 
these pages for an op- 
portunity that you may 
be looking for or one that 
may be of interest to you. 


SALARIED POSITIONS $3,500-$35,000. If you are con- 
sidering a new connection, communicate with the under- 
signed. We offer the original personal employment service 
40 years’ recognized standing and reputation). The pro- 
cedure, of highest ethical standards, is individualized co 
your personal requirements and develops overtures without 
initiative on your part. Your identity covered and present 
position protected. Send only name and address for de- 
tails. R. W. Bixby Inc., 115 Dun Bidg , Buffalo, N. Y 


SALARIED PERSONNEL $3,000—$25,000 
This confidential service, established 1927, is geared to 
oceds of high grade men who seek a change of connection 
under conditions, assuring, if employed, full protection 
to present position. Send name and address only for de- 
tails. Personal consultation invited 

JIRA_THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 


HELP WANTED 


REPRESENTATIVES AVAILABLE 
REPRESENTATION WANTED 
BUSINESS OPPORTUNITIES 
MANUFACTURING FACILITIES 
EQUIPMENT FOR SALE 
EQUIPMENT WANTED 


POSITIONS WANTED 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


for quick results. 


If you desire capital or have it to invest; 
if you have a patent for sale or develop- 
ment; if you have on hand used machinery 
for disposal, or if you want such equipment; 
if you have copies of publications, or a set 
of drawing instruments to dispose of; if you 
need help or want a position, in fact, any- 
thing to be offered that somebody else may 
want, or anything wanted that somebody 
else may have—use a classified adver- 
tisement in MECHANICAL ENGINEERING 
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Here’s how KOPPERS Engineers 


ENGINEERING eee 


UNSURPASS 
Koppers’ enginee 
bet in the industry. 
edge, backed with 
experience, is at your serv’ bilan 
IMMEDIATE DELIVERY --- 
s and sizes are avai ae 

livery from on a 

of emergency, just wi 
rush delivery! 


LOWEST COST PER YEAR . Fast's 


hey con- 
outlast equipment 
wily maintained. Their cost may 


25 years oF more, 
ead out over 
you lowest coupling cost per 


s are ac nowledged the 
Their practical know!- 


THE ORIGINAL 
GEAR-TYPE 


MecHaNnicaL ENGINEERING 


Eliminate Guesswork 
when you buy couplings! 


No matter what size couplings you need—whatever the 
service—see Koppers first! Because only Koppers offers 
you Fast’s Couplings, proved the best insurance for 
coupling problems you can buy! For 30 years, Fast's 
have been industry’s standard for low-cost, trouble-free 
coupling operation. 

When you specify Fast’s you get the benefit of Koppers 
Engineering service, acknowledged finest available. 
Koppers engineers, backed with 30 years of Fast’s Coup- 
ling experience, study your problem. Then show you 
which Fast’s Coupling you need (and more important) 
why you need it! 


Take advantage of Koppers long-term coupling 
experience. Buy Fast’s Couplings and get Koppers 
valuable Engineering Service—a service you cannot buy, 
but which Koppers offers without obligation. The 
Fast’s Catalog contains full details. Mail coupon for 
your copy today! 


SEND FOR FREE CATALOG 


KOPPERS CO., INC., Fast’s Coupling Dept., 
253 Scott St., Baltimore 3, Md. 
Please send me a copy of Fast’s Catalog relative to 


(type of industry). 
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Manufacturers 
of Equipment 
Not Included 


RATES One Inch Card 


Announcements 
rted at rate of $15.00 
per issue, $12.00 per issue 
on yearly contrect 


BLAC EHRCO DIE CASTING SERVICE 
K & VEATCH Die Contes Consultation 
CONSULTING ENGINEERS Equipment — Installation 
Die and Ratan Design 
John R. Ehrbar, Pres. 
303 Main Street, Stamford, Connecticut 
Telephone 3-2308 


WELD TESTING 
of Supervision 
Inspection — Research 
, Design, Supervision 
Investigations, Valection end Ratee NATIONAL WELD TESTING BUREAU 
Pittsburgh Testing Laboretory, Pittsburgh, Pe. 


4106 Brosdwey Kansas City 2, Missouri 


Consult Z. H. POLACHEK 
Reg. Patent Attomey 
1234 Broadway 


(at 31st St.) New York 1,.N. Y. 
Phone LO 5-3088 


C. M. HATHAWAY 
BROWN ENGINEERING COMPANY cones 


Consulting Engineers 
Project Engineering, Product Development, 
Sub Production ns, Laboratory and Shop 


Power Plants 
w ‘ Facilities for rch, Model Work, 
K. P. Building Des Moines 9, lowe 


1315 S. Clarkson Street Denver 10, Colorado 


GEORGE H. KENDALL 
Consulting Mechanical Engineer 


Cost Reduction Seudies: Process or Product 


M. BUCHSBAUM 


Research and Development Trouble Shooting Production, Design, 
Specialist Automatic Machinery, Processes, Controls 
Aerodynamics Structures Product Design a 
pears 


SANDERSON & PORTER 
ENGINEERS AND CONSTRUCTORS 


New Devel« opments, Patent Scudies, Investigati< ms 
New Products & Pracess Foginecring Studies 
P.O. Box 72 (Ea. 1923) Tel. Darien $-1504 
Darien, Connecticut 


New York © San Francisco Chicago Los Angeles 


Noroton Heights 


Suite 1017, 521 Fifth Ave., New York 17, N.Y. 


Power Plants, Structures, 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


LANCASTER, ALLWINE & ROMMEL 


THE CARLSON COMPANY 
Registered Patent Attorneys 


277 Broedwey New York 7,N. Y. 


Patent Practice before U. $. Patents Office, Validity and 
Infringement Investigations and Opimions. Booklet and 
form “Evidence of Conception” forwarded upon cequest 


SARGENT & LUNDY 


Phon Barc! 7. 
one larclay 7-2552 479, 915-1 5th St., N. W., Washington 5, D.C. 140 S. Dearborn St., Chicago, Ill. 


STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
« Design - Construction - Test - Valuation 
Surveys 


ANALYSES 
nd Quantitative Since 1936 


FRANK LEDERMANN 


Registered Patent Attorney 


154 Nessew St., New York 7, N.Y. 
Telephone Beekman 3-2936 


Industrial Power-- Surveys & Design 
MYERS & ADDINGTON S] 
Consulting Engineers ¢ 
21 East 40th Street, New York 16, N. Y. 
Marry Hill 6-4630 


W. B. COLEMAN & CO. 


th St. & Rising Sun Ave. Philadelphia 40, Pe. 


DESIGNING 
ENGINEERING 
Machines @ Products @ Plants 
Processes @ Production X-Ray 
’ SAM TOUR & CO., INC. 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 
44 TRINITY PL., N.Y. 6, N.Y. 


34% Devon Street Arlngton. New 


EXTRA STRENGTH 


© Mere then 80 for KEWANES 


years of boilermak- 

ing is back of every HEAVY 
Kewanee. This Heavy puTY 
Duty type has all the 
characteristics which make 
firebox boilers ideal for high 
pressure. 

10 to 304 H. P. 
100, 125 and 150 Ibs. W. P. 
for firing any fuel 

Built of sturdy steel plate rein- 
forced with extra stout stays and 
braces, they have that known 
strength which means long life. 


Ip. has | Fer 6” Scale with pipe diameter 
MINIATURE CULO CORPORATION 


types and sizes of 
miniature ball bearings 


BEARINGS, Ball, miniature. Stindord Special for 
application in, precision mechanisms to minimize friction 
and wearsHigh load <apacity in minimum space Light in 
weight Specity , MPB for shock loads, continuous 
tion, extremerem re ranges ond delicate 
ness. Special complete engigeer Inga se 


for your application. Write fo aK carol log 
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Protected by a wall of lead bricks and using a 
mirror to guide his instruments, this Bell Labora- 
tories scientist is preparing a solution of a radio- 
active isotope, for use as a tracer to study materials 
for your telephone system. 


Bombardment by neutrons turns some atoms of 
many chemical elements into their “radioactive 
isotopes”; these are unstable and give off radia- 
tion which can be detected by a Geiger counter, 
Chemically a “radioactive isotope” behaves exactly 
like the original element. Mix the two in a solution 
or an alloy and they will stay together: when the 
Geiger counter shows up an isotope, its inactive 
brother will be there too. Minute amounts beyond 
the reach of ordinary chemical methods can be 
detected — often as little as one part in a billion. 


The method is used to study the effect of com- 
position on the performance of newly developed 
germanium transistors — tiny amplifiers which may 
one day perform many functions which now require 
vacuum tubes. 

It enables Bell scientists to observe the behavior 
of microscopic impurities which affect the emission 
of electrons from vacuum tube cathodes. It is of 
great help in observing wear on relay contacts. 
And it may develop into a useful tool for measuring 
the distribution and penetration of preservatives 
in wood, 

Thus, one of science’s newest techniques is 
adopted by Bell Laboratories to make your tele- 
phone serve you better today and better still 
tomorrow, 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING. DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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*Aetoa Ball & Roller Bearing Co. 92 New Departure, Div. 
*Air Preheater Corp 17 * TPs General Motors Corp. 1 
*Aldrich Pump Co 29 The asterisk indicates Nice Ball Bearing Co. 69 
‘ *Allis-Chalmers Mig. Co 73 . Northern Blower Co. 79 
*American Blower Corp 82 that firm also has prod- 
American Lead Pencil Co 91 
*American Manganese Bronze Co. 89 uct catalog in the 1950 A.S.M.E. oe... Mfg. Co 4 
Mechanical Catalog and Directory 
American Steel Foundries, Pacific Pumps 
Elmes Engineering Div 59 | The Only Reference *Pangborn 2 TR ae 57 
*Armstrong Machine Works 3rd Cover | Annual Covering Panoramic Radio Products (Ine.) 53 
Aurora Pump Co 58 | the Mechanical En- E Cc 
| gineering Field with etro-Chem evelopment oO. 
*Bailey Meter Co 2nd Cover | @ Unique Combina- 
— Mig ‘ ‘o 6 tion of Complete XN —— *Prat-Daniel Corp. i 4 
Jarnes, Wallace, Co., Equipment Direc- DIRECTORY 
Div. Assoc. Spring Corp. 2 | tory and Manu 
Bell Telephone Laboratories 7 | focturers’ Cotalogs *R-S Products Corp. 28 
Biddle, James G., Co. 75 Revere Copper & Brass (Ine. 26 
Brush Development Co 25 Brmegperisy. Robbins & Myers, Motor Div. 9 
*Buffalo Forge Co. 8 tnsert Catalog *Robertson, John Co... . 74 
Bundy Tubing Co 66, 67 A. S.M.€. Publice- Rockford Clutch Div. of 
tions is included. Borg-Warner C 88 
*Roots-Connersville Blower Corp. 35 
Carrier Corp. 12 
*Chicago Metal Hose Corp. 87 Published Annuolly By ‘ ; 
Clarage Fan Co. 100 The American Society of Mechanical Engineers — ( 
Cleveland W &G Cc 37 ‘Schutte oerting Co. * 
Eileuen Eidieisiecem Co. 46 29 West 39th St., New York 18, W. Y. Smooth-On Mfg. Co. 90 
*Combustion Engineering- SuiScaisaindiaacdilinannnnnion — Sponge Rubber Products Co. 76 
Superheater (Inc.) 84, 85 Standard Pressed Steel Co 90 
Cone-Drive Gears Div., Hathaway Instrument Co. 58 48 
Helicoid Gage Div. Stuart, D. A., Oil Co 56 
Cumberland Steel Co. American Chain & Cable 55 
Cuno Engineering Corp 3 Howell Electric Motors Co. 63 *Taylor Forge & Pipe Works 65 
; *Taylor Instrument Cos 70 
*DeLaval Steam Turbine Co 10, 56 Imperial Tracing Cloth 89 *Terry Steam Turbine Co... < 16 
i Diamond Chain Co. (Inc.) 19 International Nickel Co.. 32 Thomas Flexible Coupling Co... .. .. 53 
4 DuMont, Allen B., Labs. 43 Irving Subway Grating Co. 42 *Timken Roller Bearing Co. 4th Cover 
*Tube Turns (Inc.) 44,45 
Eagle Pencil Co. 27 Jenkins Bros. 38 
Eastman Kodak Co 71, 99 Johnson, Carlyle, Machine Co. 73 United Serew & Bolt Corp. 50 
*Kewanee Boiler Corp. 96 
Pencil Co. *Koppers Co., Fast'’s Coupling Dept.. 95 Vickers (Inc.) 23 
4 *V onry, Machi 6 
*Foote Bros. Gear & Machine Corp. 7 Li —_ ‘a Vogt, Henry, Machine Co | 
*Foster Wheeler Corp 20, 21 ink Bel 92 
*Foxboro Co 30 in elt Co 77 Walworth Co. 22 
F — Coupling Co. 88 White, S.S., Industrial Div.. 
sukens Steel ( 24 8.8. White Dental Mfg. Co 47 
*Gibson, Wm. D., Co., Lunkenheimer 0. &3 *Wickes Boiler Co 
Div. Assoc. Spring Corp Div. of Wickes Corp ll 
Co 62 MB Mfg. Ca. 7 Wing. L. J.. Mfg. Co 49 
Corp eMercoid Corp. 42 
; cisio nari 26 
Miniature Precision Bearings (Inc. 06 *Yarnall-Waring Co 33 
_tlacring, DW & Co 52 *National Airoil Burner Co. 46 
Hamilton Mfg. Co R90 National Power Show 68 *Zurn, J. A., Mfg. Co 15 


Black & Veatch 

Brown Engineering Co 

Buchsbaum, M., Design ( 
Consultants (Ine.) 


Carlson Co. 

Coleman, 

‘ustom Scientific 
Instruments, Inc 


W. B. & Co 
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Ehreo Die Casting Service 
Hathaway, C. M 

Kendall, George H. 
Lancaster, Allwine & Rommel 


Ledermann, Frank 
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National W, Testing Bureau 


Polachek, Z 


Sanderson & Porter 
Sargent & Lundy 
Stanley Engineering Co 
Tour, Sam & Co. 
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‘ turk Coe 
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Powers Regulator Co 
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& Ne up Co 


*Republic Flow Meters Co 
Research Corp 
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1. It gives you faster print- 
ing intermediates. Now you 
can speed up quantity print pro- 
duction ...save time and money 
... with new Kodagraph Auto- 
positive Film! What's more, you, 
or your local blueprinter, can 
expose this amazing reproduc- 
tion material in high-intensity 
blueprint or direct-process ma- 
chines... or ina vacuum frame; 
develop it in standard photo- 
graphic solutions. You get posi- 
tive intermediates directly .. . 
and the job can be done quickly, 
economically . .. under ordinary 


light. 


3. It simplifies revision, reference. Both sides of 
Kodagraph Autopositive Film are matte-surfaced . . . 
can be written on with pencil or pen. And since the base 
is highly translucent, details can be read from either 
side without use of an illuminator. 


Mail coupon today 
for this free illustrated 
booklet giving all the 
facts on Kodagraph 
Autopositive Film— 
the latest addition to 
the famous Kodagraph 
line of reproduction ' 
materials, 


...and 4 new advantages 
in print production for you 


EASTMAN KODAK COMPANY 


TRADE-MARK 


2. itholds detail--amazingly. 
Kodagraph Autopositive Film 
combines a high-contrast photo- 
graphic emulsion and famous 
Kodak safety film base. It 
catches the finest line — keeps 
close lines from “filling én.” 
Think what an aid this new in- 
termediate material will be in 
producing print-making “mas- 
ters” from difficult originals, .. 
how it can save you many thou- 
sands of dollars in redrafting 
costs—while assuring final prints 
of highest quality! 


4. It even reproduces illustrations and text on 
opaque stock —giving you sharp, fast-printing “masters 
which will produce sparkling direct-process prints. An 
economical short cut you'll appreciate in preparing data 
sheets, instruction manuals, and parts lists, 


INDUSTRIAL PHOTOGRAPHIC DIVISION 16 


ROCHESTER 4, N. Y. 


Gentlemen: Please send a copy of your folder on Kodagraph Autopositive Film. 


(please print) 


Street 


Company 


City 


: 
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HERE’S ONE OF THE MOST EFFICIENT WAYS TO 


AIR CONDITION! 


oe Units can be alse 
furnished for heat. 
ing ently. or cool. 
ing only — 
flexible equipment 
Every Multitherm 
is factory tested 
fer mance. 


MULTITHERM «works: 


IN ONE ASSEMBLY . . . BUILT FOR ALL SORTS OF 
INDUSTRIAL AND COMMERCIAL APPLICATIONS 


The Clarage Multitherm unit shown above is a 
complete conditioning plant* ... (1) it cleans the 
air, removing bacteria, pollen and dust ... (2) it 
cools and dehumidifies in summer utilizing cold well 
water, brine or a direct expansion refrigerant .. . 
(3) it beats and humidifies in winter using steam or 
hot water ... (4) it supplies at all times a circula- 


tion of conditioned air under positive fan pressure. 


SOME 
OF OUR 
OTHER 
PRODUCTS 


AIR CONDITIONING 
AND 
VENTILATING 
FANS 
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CENTRAL STATION 
AIR CONDITIONING 


Multitherms are as easy and inexpensive to install 
as unit heaters — and just as satisfactory in opera- 
tion. They may be suspended from the ceiling, 
mounted on platforms, or installed on the floor. Sizes 
range from 400 to 13,600 c.f.m. If the job is extra 
large, it can be handled with two or more units. 


Look into Clarage Multitherms if you have any 
type of air conditioning problem. They are engi- 
neered to give precision results — compact to save 
space —of heavy duty construction for years of 


continuous trouble-free service. And, as compared 
to central station conditioning, you 
can usually save considerable money, 


Write us, outlining your require- 
ments —or ask for Bulletin 107 
giving complete information. 


APPLICATION ENGINEERING OFFICES 
EN ALL PRINCIPAL CITIES 
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YOU CAN'T LOSE 


“This Steam Trap 
SAVED 3728 GA y OF FUEL OL in 


is unconditionally gi? one year after replacing old traps 
pass with Armstrongg on kettles, low 

ressure heating, system and cream 


guaranteed : eaters.—Mary Lincoln Candies, 
isfy you Buffalo, New Yé@rk. 
sat 


30% LESS MAINTENANCE with Arm- 


} een Armstrong steam trap is guaranteed to be free strong traps on Mesting and steam 
from defective workmanship or material, to function distribution sysfem.—Jobn Deere 
Harvester Works, East Moline, Ul. 


perfectly, to fulfill all claims in every respect and to give a te 

complete satisfaction. ; 
ONLY A GOOD STEAM TRAP COULD POS. 

SIBLY BE BACKED BY SUCH A GUARANTEE! To 

save fuel, to reduce maintenance, to get more work out 

of existing equipment, to get complete steam trap satis- 

faction, ask your nearby Armstrong representative to 

discuss with you the traps you need now. 


ARMSTRONG MACHINE WORKS 


894 Maple St., Three Rivers, Mich. 


> COOKING KETTLE DUTPUT SPEEDED UP 
30% by Armst8ong trapping on 
each steam jacket kettle.—Bul- 


SEND FOR YOUR COPY OF THE 36- man's Ltd., Ver { nm, B.C. 


PAGE ARMSTRONG STEAM TRAP 
BOOK explaining the design and work- 
manship that make the Armstrong guar- 
antee possible. Complete data on the 
selection and installation of traps for all 
classes of equipment. Free on request. 


ARMSTRO 
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ITH a center drive crank- 

shaft lathe like the one shown 
below, continued accuracy and high 
speed production depend largely 
on the big bearings in which the 
center chuck revolves. For maxi- 
mum precision and dependable 
operation with minimum friction, 
Wickes Brothers mount the center 
drive on Timken’ tapered roller 
bearings. 

Due to the line contact between 
the rolls and races, Timken bear- 
ings have extra load-carrying 
capacity—give the center chuck 
maximum support. The work is 


held in proper position. The tapered 
construction of the bearings enables 
them to carry both radial and thrust 
loads—in any combination. 

Timken bearings are precision 
products throughout. The rolls and 
races are made of Timken fine alloy 
steel for toughness, then case-hard- 
ened for exceptional resistance to 
wear. True rolling motion, and in- 
credible smoothness of rolls and 
races results in virtually friction- 
free operation. 


Over the years, the dependable 
performance and public acceptance 


FINISHED TO CLOSER 
TOLER 


Finishing to incredible smooth- 
ness accounts for much of the 
precise, smooth rolling perform- 
ance of Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac- 
turing methods at Timken 

The Timken Company is the 
acknowledged leader in: 1. 
advanced design: 
manufacturing; 3. rigid quality 
control; 4. special analysis steels. 


ANCES 


2. precision 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 
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TIMKEN 


TAPERED ROLLER BEARINGS 


BEARING TAKES RADIAL ‘ AND THRUST -)~ LOADS OR ANY COMBINATION 


right in the center of things 


of Timken bearings have made 
Timken-equipped products first 
choice throughout industry. Tim- 
ken bearings help build greater 
preference for your product among 
customers. When you specify bear- 
ings, specify “Timken”. And when 
buying new equipment, make sure 
itis Timken bearing equipped. Look 
for the trade-mark “Timken” on 
the bearings. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


HERE'S HOW 
WICKES BROTHERS 


mount the center drive 
of their automatic | 
crankshaft lathe on 
Timken bearings—for 
maximum accuracy 
and dependable, long 
life operation. 
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